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EXECUTIVE SUMMARY
The ISGS collected soil samples from four I-294 bioswales in 2011 and 2015.  Total recoverable 
metals were measured and compared between these two sampling dates to assess the 
effectiveness of different types of bioswales for removing metals from roadway runoff.  Spatial 
distributions of metals within and adjacent to individual bioswales were also assessed to better 
understand what effects bioswale design had on the accumulation of metals in bioswale soils.  Of 
particular concern to this study are roadway metals of interest (chromium, copper, nickel, lead, 
and zinc) as well as sodium, a component of road salt used in roadway deicing activities.
Overall, bioswale soils had statistically significant mean percent increases in the concentrations 
of cadmium, chromium, copper, iron, magnesium, sodium, strontium, and zinc, and statistically 
significant mean percent decreases in the concentrations of potassium and lead.  Increases in 
chromium, copper, and zinc, and decreases in potassium were generally consistent with 
corresponding inverse trends in the masses of these constituents as reported in Miner et al.
(2016).  These combined results suggest bioswales are removing metals from runoff through 
some combination of sediment deposition and filtration by the bioswale substrate.  Increases in 
sodium were most likely associated with influxes of salt-laden runoff and aerial deposition of raw 
salt, dust, and spray during the winter months as a result of roadway deicing activities.  
Decreases in lead were attributed to burial by lead-poor sediment, downward migration of lead 
deeper into the soil, or uptake by plants, while decreases in potassium were thought to represent 
stripping of that metal from the bioswale substrate.
Dry bioswales TB15B and TB19 accumulated more roadway metals of interest in their soils than 
wet bioswales.  This was likely due to dry bioswale design, which promoted greater filtration of 
metals from runoff, while drier conditions likely decreased the likelihood that these metals would 
be re-mobilized once deposited.
An increase in sodium concentrations observed in the foreslopes of dry bioswales was likely the 
result of a combination of diffuse overland flow of salt-laden runoff from the un-guttered 
shoulders at these locations, and aerial deposition of raw salt and salt-laden dust and spray from 
the traffic lanes falling onto the foreslopes.  Aerial deposition alone is the likely cause of the 
increase in sodium concentrations observed in the foreslopes of the wet bioswales.
Though not statistically significant, concentrations of roadway metals of interest generally 
decreased in the foreslopes of wet bioswales, as a result of runoff collecting in gutters at these 
sites.  Additionally, concentrations of roadway metals of interest generally increased in the 
foreslopes of dry bioswales, likely as a combined result of diffuse runoff from the un-guttered 
shoulders and aerial deposition from the nearby travel lanes at these locations.  No clear 
patterns of accumulation or export of metals from the backslopes of the bioswales was observed.
Spatial analysis of soil samples from individual bioswales revealed that increases in metals
concentrations were often observed immediately downstream of input features (culverts or
French drains), or immediately upstream of check dams that were installed to reduce the velocity
of runoff in the bioswale.  These findings demonstrate that runoff from I-294 is the primary source
of those metals in the bioswales, and that deposition of those metals from runoff preferentially
occurs at locations where runoff is slowed and sedimentation can occur.
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INTRODUCTION
The Illinois State Geological Survey (ISGS) was contracted by the Illinois State Toll Highway
Authority (ISTHA) to monitor the effectiveness of bioswales installed to treat roadway runoff
along I-294 in northern Cook County, Illinois, USA (Miner et al. 2012a, 2012b, 2013, 2014). 
Bioswales are wide, flat ditches (Figure 1) that reduce the quantity and improve the quality of
runoff by slowing or infiltrating water and fostering contact of runoff with soils and vegetation
(Mazer et al. 2001).  As part of this work, soil samples were collected in 2011 after the bioswales
were constructed, and again in 2015, at the end of monitoring.  The samples were analyzed for
total recoverable metals to determine the effectiveness of different types of bioswales for
removing metals from roadway runoff.  Spatial distributions of metals within and adjacent to
individual bioswales were also assessed in order to better understand what effects bioswale
design had on the accumulation of metals in the bioswale soils.  Special attention was paid to the
“roadway metals of interest”, described in Miner et al. (2014) as chromium, copper, nickel, lead,
and zinc, as well as sodium, a cation present in salt (NaCl), which is commonly applied to the
tollway during the winter months as a roadway deicing agent.  This report details the purpose
and scope of this study, the methods and data used for the analysis, and the resulting
conclusions.
Baseline concentrations and analysis of metals in soil samples collected from the bioswales in
2011 were presented in Miner et al. (2014).  Because of upgrades to laboratory equipment and
software, plus improvements to sample preparation techniques over the subsequent years, the
2011 baseline samples were re-analyzed at the same time as the 2015 samples for optimal
comparability.  This report contains the re-analysis of the 2011 soils data, and the re-analyzed
sample data supersede those presented in Miner et al. (2014).
This report was prepared under contracts #ITHA RR-07-9918 and #ITHA 2015-01230 MINER,
and is limited to activities regarding bioswale monitoring along the I-294 corridor between Touhy
Avenue and Lake Cook Road; it does not address other activities contained within the above-
referenced contracts.
PURPOSE AND SCOPE
The purpose of this study was to evaluate whether metals generated by mechanisms pertaining 
to tollway use (including, but not limited to wear and tear of automobiles and roadway deicing 
activities) were accumulating in soils within and adjacent to recently constructed bioswales along 
I-294, and whether or not instances and spatial distribution of metals accumulation were 
influenced by elements of bioswale design.  To evaluate these questions, soil samples were 
collected from four separate bioswales, including two “wet” bioswales (TB7B and TB9A) and two 
“dry” bioswales (TB15B and TB19) during two separate sampling periods conducted during the 
first (2011) and final (2015) years of ISGS-led monitoring activities following bioswale 
construction.  Soil samples from both dates were analyzed for a suite of 30 different metals 
(Appendix A) and combined results from all four bioswales were analyzed to ascertain the overall 
effectiveness of I-294 bioswales for removing metals from roadway runoff.  Next, results from
“wet” bioswales were compared to results from “dry” bioswales to determine if either type of 
bioswale was more efficient at removing metals from runoff.  Lastly, changes in concentrations of 
metals in individual bioswales were analyzed for spatial trends to determine what specific 
elements of bioswale design influenced the accumulation or export of metals within and adjacent 
to the bioswales.  Design features that were evaluated for this analysis included how runoff from 
the roadway was directed into the bioswale (either by diffuse flow from the shoulder or by 
discrete inputs from guttered sections of roadway) and the presence and location of check dams 
that were installed to slow flow and increase the retention time of surface water in the bioswales.
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Figure 1.  Schematic diagram of a dry bioswale.  Dry bioswales installed for this project lacked a 
gravel layer, and underdrains were installed in coarse sand.  Wet bioswales are similar, but lack 
underdrains and contain check dams.  Diagram was prepared by Huff and Huff, Incorporated 
and Transystems and is used with their permission. 
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BIOSWALE DESIGN AND DISTRIBUTION
The four bioswales sampled for this study are located along I-294 in northern Cook County,
Illinois (Figure 2).  “Wet” bioswales TB7B and TB9A were constructed with broad and flat
profiles, regularly-spaced check dams, and no underdrains.  Additionally, these bioswales were
planted with hydrophytic vegetation.  Wet bioswales are intended to improve water quality by
slowing and retaining surface water for longer periods of time, thus promoting deposition of
suspended solids, increased interaction with vegetation and soil, and reduction/oxidation
reactions.  “Dry” bioswales TB15B and TB19 were constructed with underdrains positioned within
a coarse sand bed, a design meant to promote rapid infiltration of runoff (Figure 1).  These
bioswales are intended to improve water quality through removal of suspended solids (along with
any adsorbed metals) via filtration through the bioswale materials.  From south to north, the four
bioswales examined for this study are described as follows.
TB7B is a wet bioswale approximately 140-m (459-ft) long located at the base of a steep
embankment on the west side of I-294 between Busse Highway and Algonquin Road, near the
city of Des Plaines, Illinois.  Tollway runoff at this location is captured by a gutter system and
directed into TB7B via a culvert (TB7Bin) near the north end of the bioswale (Figure 3).  Surface
water within the bioswale flows south through two check dams and exits the site under Algonquin
Road through an outlet culvert (TB7Bout).
TB9A is a wet bioswale approximately 0.64-km (0.40-mi.) long situated at the base of a steep
embankment on the west side of I-294, immediately north of Busse Highway, near the city of Des
Plaines, Illinois.  Tollway runoff at this location is captured by a gutter system and directed into
TB9A through five culverts, designated TB9Ac1N through TB9Ac5N from south to north,
respectively (Figures 4a and 4b).  Surface water within the bioswale flows to the north-northwest,
and is restricted through a series of nine check dams.
TB15B is a dry bioswale located west of I-294, near the village of Mount Prospect, Illinois.  This
bioswale begins approximately 0.39 km (0.24 mi.) south of the Milwaukee Avenue overpass and
continues south for approximately 0.51 km (0.32 mi.).  Tollway runoff enters TB15B through
three French drains and three larger culverts, designated TB15Bc1N, TB15Bc2N, and
TB15Bc3N from south to north, respectively, which capture and direct runoff from the centerline
of the tollway into the bioswale (Figure 5).  Additional surface water enters bioswale TB15B as
diffuse overland flow from the southbound lanes and un-guttered shoulder of I-294.  Surface-
water flow within TB15B is directed to the south, and a single check dam is located at the
southern terminus of this bioswale.
TB19 is a dry bioswale located on the northeast side of the tollway, near the village of
Northbrook, Illinois.  TB19 begins approximately 160 m (525 ft) northwest of the southern
Sanders Road overpass and continues northwest for approximately 0.39 km (0.24 mi.).  Tollway
runoff is directed into TB19 via four French drains, and additional surface water enters the
bioswale as diffuse overland flow from the northbound lanes and un-guttered shoulder of I-294. 
Surface-water flow within the bioswale is directed to the northwest, and a single check dam is
located at its northern terminus (Figure 6).
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Figure 2.  Location of the I-294 bioswales sampled for this project.  Figure modified from the 2015
Park Ridge, IL, and Arlington Heights, IL, 7.5-minute U.S. Geological Survey Topographic
Quadrangles (USGS 2015).
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Figure 3.  Sampling locations at wet bioswale TB7B.  Map based on imagery available from Esri
(Esri 2016).
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Figure 4a.  Sampling locations at north end of wet bioswale TB9A.  Map based on imagery available
from Esri (Esri 2016).
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Figure 4b.  Sampling locations at south end of wet bioswale TB9A.  Map based on imagery available
from Esri (Esri 2016).
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Figure 5.  Sampling locations at dry bioswale TB15B.  Map based on imagery available from Esri
(Esri 2016).
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Figure 6.  Sampling locations at dry bioswale TB19.  Map based on imagery available from Esri
(Esri 2016).
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METHODS
SOIL SAMPLING
Transects
Transects were established across each of the four bioswales during the first round of soil
sampling in 2011.  The purpose of these transects was to provide a systematic method for
spacing the soil samples along the central axes of the bioswales.  The following guidelines were
used to establish transect locations.  1) The first transect in any bioswale was positioned 3 ft
upstream of the outlet of the bioswale.  2) For dry bioswales that contained check dams only at
their termini, transects were generally spaced 100 ft apart.  3) Wet bioswales, with multiple check
dams, were divided into segments.  A minimum of 3 transects were located within each segment,
with two of the transects positioned 3 ft downstream and 3 ft upstream from the bounding check
dams, respectively.  Where segments were longer than 300 ft, additional transects were
established every 100 ft.  Where segments were less than 300 ft, but greater than 50 ft, transects
were established every 50 ft, and where segments were less than 50 ft, a third transect was
located approximately halfway between the bounding check dams.  4) Transect placement
indicated in #2 above was adjusted any time an inlet (i.e. a culvert or French drain) intersected
the bioswale, such that the next transect would be located approximately 10 ft downstream of
such inlets.  5) Transects were named according to the following convention:
BIOSWALENAME.SEGMENT#.TRANSECT# (e.g. TB7B.3.2).
Transects were positioned in 2011 using a measuring tape, and once established the ends of the
transects were staked with metal spikes driven into the soil.  The locations of these spikes were
then determined and recorded using a survey-grade Leica 1200 GPS so that the transects could
be revisited for sampling in 2015.  The following number of transects were established in each of
the four bioswales studied for this project: TB7B, 9 transects (Figure 3); TB9A, 32 transects
(Figures 4a and 4b); TB15B, 18 transects (Figure 5); TB19, 13 transects (Figure 6).
Sample Locations
Five soil samples (designated A-E) were collected from each transect (Figure 7) in the four I-294
bioswales in 2011 and again in 2015.  “A” samples were collected nearest the roadway from the
top of the foreslope of the bioswale, “B” samples were collected at the base of the foreslope in
the bioswale, “C” samples were collected from the central axis of the bioswale, “D” samples were
collected from the base of the backslope in the bioswale, and “E” samples were collected from
the top of the backslope.  Soil samples were designated according to the following convention:
BIOSWALENAME.SEGMENT#.TRANSECT#SAMPLEPOSITION (e.g. TB19.1.8D).  The
following number of soil samples were collected from each of the four bioswales in 2011 and
again in 2015: TB7B, 45 samples (Figure 3); TB9A, 160 samples (Figures 4a and 4b); TB15B, 90
samples (Figure 5); TB19, 65 samples (Figure 6).  “B”, “C”, and “D” samples are considered to
be located within the bioswales, and are hereafter referred to as “bioswale” samples.  “A” and “E”
samples are considered to be located adjacent to the bioswales, and are hereafter referred to as
“foreslope” and “backslope” samples, respectively.
Sample Collection
Soil samples were collected by the ISGS using a JMC soil-core sampler fitted with a 2-cm
diameter sampling tube.  If present, overlying vegetation or trash was removed from the surface
at the sampling location.  The sampler was advanced by hand until full of soil and then removed
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Figure 7.  Idealized locations of sampling points along a given transect within a bioswale.
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from the ground.  The uppermost 10 cm of soil was carefully removed from the sampling tube
and placed in a clean plastic bag which was sealed and labeled for transport to the Public
Service Laboratory at the Illinois State Water Survey (ISWS) in Champaign, Illinois.  If less than
10 cm of soil was present in the sampling tube, the sample was discarded and another sample
was collected within a few centimeters of the original sample location.  Care was taken to clean
and dry the sampling tube between samples, using a wire brush and paper towels to remove all
visible traces of soil and water, if present.
A total of 720 soil samples were collected and analyzed for this project, including 360 samples
collected in 2011, the first year following construction of the I-294 bioswales, and 360 samples
collected in 2015, the fifth year following construction of the bioswales (Appendices B and C,
respectively).
LABORATORY ANALYSIS
Soil samples were analyzed by the ISWS for total recoverable metals content using USEPA
Method 200.7 (United States Environmental Protection Agency 1994).  A suite of 30 metals was
examined for each sample (Appendix A).  Soil samples collected from the bioswales in 2011
were previously analyzed and the results reported in Miner et al. (2014).  Because of subsequent
upgrades in laboratory equipment and software, a subset of the 2011 samples was re-analyzed
in 2015-2016 to see if the original results could be reproduced.  However, the results were more
variable than were considered optimal.  Therefore, all 2011 samples were re-analyzed at the
same time as those collected in 2015, using the updated equipment and sample processing
procedures.  This was done in order to ensure comparable analytical methods and results.
The results of the re-analysis of the 2011 samples and the results of the 2015 samples are
presented in Appendices B and C, respectively.  Results are presented as concentration related
to dry weight of the sample, with the units mg/kg.  Aqueous method detection limits (MDLs) were
used to calculate soil MDLs based on the grams of soil used and the volume of extract.  At
concentrations less than 10 times the soil MDL, sample results can be more variable (Dan Webb,
pers. comm.) and produce higher percent differences that may be less meaningful.  Results from
samples collected in 2011 represent baseline post-construction conditions in the bioswales,
while samples collected in 2015 document deviations from those baseline conditions.
Duplicate samples, standard reference material (SRM) samples, reagent blanks, and laboratory-
fortified blanks (LFBs) were analyzed by the lab for quality-control purposes, and the results are
presented in Appendices D, E, F, and G, respectively.  Of the total 2,250 paired analyses,
duplicates for 2,239 (99.5%) of the pairs were within +/- 25% of the concentration of the original
sample, which is considered acceptable for samples where concentrations are at least 10 times
the MDL (ISWS Public Service Laboratory standard operating procedures).  Analytes that fell
outside of these parameters include barium and silicon (1 occurrence each), lead
(2 occurrences), and titanium (7 occurrences).
SRM samples are solids with well-characterized compositions that were purchased by the
laboratory and analyzed as samples to test the accuracy of analytical equipment.  SRMs
(Appendix E) showed an overall mean recovery of 93%, and only 88 of the 988 (9%) individual
analytes in the SRM samples had percent differences greater than 20%.  These quality-control
data suggest that aluminum and titanium (with mean recoveries of 77% and 69%, respectively)
are likely to be far under reported and should be viewed with caution; conclusions made using
other analytes are not likely to be affected.
12
DATA ANALYSIS
Detections
Table 1 summarizes the number of detections for each metal in soil samples from both sampling
campaigns, as well as the number of instances when each metal was detected at a
concentration greater than or equal to 10 times the MDL for that metal.  Aluminum, boron,
barium, beryllium, calcium, chromium, copper, iron, potassium, magnesium, manganese,
sodium, nickel, phosphorus, lead, sulfur, silicon, strontium, titanium, vanadium, and zinc were
detected in 100% of the samples from both years, while cadmium was detected in all but one
sample.  Far fewer total detections were made for arsenic (n=20), cobalt (n=43), lithium (n=171),
molybdenum (n=89), thallium (n=2), and tin (n=76).  The only metal with notably fewer detections
in 2015 was tin, which had a 13.9% decrease in detections (from 63 to 13) from 2011 to 2015. 
Antimony and selenium were not detected in any samples in 2011 or 2015.
Aluminum, barium, calcium, copper, iron, potassium, magnesium, manganese, sodium,
phosphorus, silicon, strontium, titanium, and zinc were detected in all samples at greater than 10
times the MDL, while chromium and sulfur were detected at that level in 99.7% and 96.4% of all
samples, respectively (Table 1).  Other metals were detected at 10 times the MDL far less often,
including boron (0.14%), beryllium (24.3%), cadmium (0.28%), nickel (0.56%), lead (22.4%), and
tin (0.56%).  Arsenic, cobalt, lithium, molybdenum, thallium, and vanadium were not detected in
any samples at greater than 10 times the MDL.
All roadway metals of interest (chromium, copper, nickel, lead, and zinc) and sodium were
detected in 100% of samples.  Chromium, copper, sodium, and zinc were detected at
concentrations greater than 10 times the MDL for 99% or more of the samples.
Changes in Concentration
Differences and percent changes in concentration from 2011 to 2015 were calculated for each
metal in each of the 720 soil samples collected for this project.  These values are presented in
tabular form for each bioswale in Appendices H through K.  Individual results for each metal from
each soil sample are shown in a grid, with transects as rows and sample locations (“A” through
“E”) as columns so that any spatial trends or patterns in individual bioswales could be identified. 
Geographic north is located at the top of each page of these appendices, and the locations of
check dams and discrete surface-water inputs such as French drains and culverts in each
bioswale are represented as single and double lines, respectively, positioned between transects. 
Percent increases in concentrations ranging from 0 to 20% are highlighted in pink, while percent
increases greater than 20% are highlighted in red.  Percent decreases in concentrations from
2011 to 2015 are shown as negative values with no shading.
Statistical Methods
Statistical tools available in Microsoft Excel 2016 were used to evaluate mean concentrations of
20 of the 30 metals analyzed from the 2011 and 2015 samples.  Metals analyzed are those
where at least 20% of samples have detections above 10 times the MDL in at least one of the
two sampling years (refer to Table 1), including aluminum, barium, beryllium, calcium, chromium,
copper, iron, potassium, magnesium, manganese, sodium, phosphorus, lead, sulfur, silicon,
strontium, titanium, and zinc.  Additionally, statistical analysis was also carried out on cadmium 
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Table 1. Occurrence of metals in soil samples collected during this study.
2011 (n=360) 2015 (n=360)
Metal
#
detects
%
detects
#
detects
>10xMDL
%
detects
>10xMDL
#
detects
%
detects
#
detects
>10xMDL
%
detects
>10xMDL
Al (aluminum) 360 100 360 100 360 100 360 100
As (arsenic) 9 2.5 0 0 11 3.1 0 0
B (boron) 360 100 1 0.27 360 100 0 0
Ba (barium) 360 100 360 100 360 100 360 100
Be (beryllium) 360 100 90 25.0 360 100 85 23.6
Ca (calcium) 360 100 360 100 360 100 360 100
Cd (cadmium) 360 100 1 0.27 359 99.7 1 0.27
Co (cobalt) 24 6.7 0 0 19 5.3 0 0
Cr (chromium) 360 100 360 100 360 100 358 99.4
Cu (copper) 360 100 360 100 360 100 360 100
Fe (iron) 360 100 360 100 360 100 360 100
K (potassium) 360 100 360 100 360 100 360 100
Li (lithium) 87 24.2 0 0 84 23.3 0 0
Mg (magnesium) 360 100 360 100 360 100 360 100
Mn (manganese) 360 100 360 100 360 100 360 100
Mo (molybdenum) 48 13.3 0 0 41 11.4 0 0
Na (sodium) 360 100 360 100 360 100 360 100
Ni (nickel) 360 100 4 1.1 360 100 0 0
P (phosphorus) 360 100 360 100 360 100 360 100
Pb (lead) 360 100 91 25.3 360 100 70 19.4
S (sulfur) 360 100 346 96.1 360 100 348 96.7
Sb (antimony) 0 0 0 0 0 0 0 0
Se (selenium) 0 0 0 0 0 0 0 0
Si (silicon) 360 100 360 100 360 100 360 100
Sn (tin) 63 17.5 3 0.83 13 3.6 1 0.27
Sr (strontium) 360 100 360 100 360 100 360 100
Ti (titanium) 360 100 360 100 360 100 360 100
Tl (thallium) 1 0.27 0 0 1 0.27 0 0
V (vanadium) 360 100 0 0 360 100 0 0
Zn (zinc) 360 100 360 100 360 100 360 100
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and nickel, although both metals had very few detections greater than 10 times the MDL.  A 
two-tailed paired sample t-test for means was utilized in instances where the number of samples 
being compared was less than 30, and a two-tailed two sample z-test was utilized when the 
number of samples was greater than 30.  Mean concentrations of all foreslope (“A”) samples, all 
bioswale (“B”, “C”, “D”) samples, and all backslope (“E”) samples were evaluated for the 
bioswales as a whole, and then compared to results for both wet and dry bioswales to 
determine if either type was more efficient for removing metals from runoff.  Full results of that 
analysis are provided in Appendix L.  Additionally, mean concentrations of these 20 metals were 
evaluated in each of the four bioswales individually to assess how well each bioswale 
performed.  The full results of that analysis are presented in Appendix M.
RESULTS AND DISCUSSION
COMBINED PERFORMANCE OF ALL BIOSWALES VS. WET AND DRY BIOSWALES
Bioswale (“B”, “C”, “D”) Samples
The grouping and analysis of “B”, “C”, “D” samples collected from within the bioswales best
reflects overall bioswale performance because it excludes samples collected from the adjacent
foreslope and backslope areas, which were not treated by the bioswales.
The following metals had statistically significant mean percent increases in soil samples from 
2011 to 2015 as determined from all “B”, “C”, “D” samples collected from within all bioswales: 
cadmium (+10.3%), chromium (+22.4%), copper (+17.4%), iron (+8.8%), magnesium (+5.6%), 
sodium (+18.3%), strontium (+15.1%), and zinc (+37.7%) (Table 2).  This same group of samples 
had statistically significant mean percent decreases in the concentrations of potassium (-15.9%) 
and lead (-15.8%).  The increases observed for chromium, copper, and zinc in the soils of all 
bioswales may account for some of the 71% mean decrease in mass of roadway metals of 
interest measured in runoff from all bioswales (Miner et al. 2016).  The accumulation of these and 
other metals in the bioswale soils was most likely due to a combination of sedimentation of 
adsorbed and particulate metals as runoff velocities decreased following interaction with 
vegetation and check dams within the bioswales, and filtration of runoff by the bioswale 
substrate.  By contrast, the decrease of lead in soil samples did not result in a subsequent 
increase in the mass of lead as measured in runoff (Miner et al. 2016).  Furthermore, infrequent 
detections of low concentrations of lead in groundwater samples collected from monitoring wells 
in and adjacent to bioswales TB7B and TB15B (Carr et al. 2016) indicates that movement of lead 
into the groundwater systems, though possibly occurring on a small scale, was likely not the 
primary mechanism for the reductions of lead measured in the soil.  This suggests that other 
processes, including burial by lead-poor sediment, downward migration of lead deeper into the 
soil, or uptake of lead by plants may instead be responsible for the decrease in lead 
concentrations in the soil.  The decrease in potassium in bioswale soils appears to correlate to an 
increase in mass measured at most bioswale outputs, and is thought to represent stripping of 
potassium from bioswale soils or substrate rather than contributions of potassium from roadway 
inputs (Miner et al. 2016).  Lastly, the statistically significant mean percent increase observed in 
the concentration of sodium in soil samples is most likely associated with an influx of salt-laden 
runoff and aerial deposition of raw salt and salt-laden dust and spray into the bioswales during 
the winter months, when salt (NaCl) is applied to the tollway as a deicing agent.
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Table 2. Mean percent changes in concentrations of selected metals in soil samples collected from
I-294 bioswales in 2011 and 2015.
* Pink-shaded cells indicate a statistically significant increase of that particular metal in the 2015 soil samples and green-shaded cells
indicate a statistically significant decrease in the 2015 samples.  Non-shaded cells are not statistically significant.
"B", "C", "D" samples from wet bioswales had statistically significant mean percent increases in
cadmium (+13.8%), iron (+12.7%), sulfur (+16.4%), strontium (+13.0%), and zinc (+39.0%), and
a statistically significant mean percent decrease in potassium (-15.4%) (Table 2).  “B”, “C”, “D”
samples from dry bioswales had statistically significant mean percent increases in barium
(+7.6%), chromium (+18.7%), copper (+19.9%), nickel (+15.3%), and zinc (+35.5%), and
statistically significant mean percent decreases in potassium (-16.6%) and phosphorus (-7.0%). 
Collectively, dry bioswale soils had statistically-significant mean percent increases for four
roadway metals of interest (chromium, copper, nickel, and zinc), while wet bioswale soils had a
statistically-significant mean percent increase for zinc only.  This suggests that dry bioswales
soils were more effective at removing roadway metals of interest from tollway runoff.  The
reasons for this are likely related to elements of dry bioswale design, primarily the coarse-
grained materials used for the bioswale substrate and the presence of an underdrain.  Together,
these features promote rapid infiltration of roadway runoff and draining of the bioswale substrate,
during which adsorbed and particulate metals carried into the bioswale by runoff are filtered and
retained by the thin layer of soil and vegetation at the surface.  Also, because of the rapid
infiltration rates, there is very little time for surface water to physically transport or chemically
transform the metals such that they are readily exported from the bioswales.
Potassium was the only metal to have a statistically significant mean percent decrease in 
concentration in soil samples from both wet and dry bioswales (Table 2), again reflecting 
possible dissolution of that metal from the soil/substrate of the bioswales.  The decrease of 
phosphorus measured in soil samples from dry bioswales (Table 2) is consistent with increases 
in mass of orthophosphate observed in runoff samples collected from the outputs of dry 
bioswales (Miner et al. 2016).  It is suggested in Miner et al. (2016) that the exports of 
orthophosphate observed in the dry bioswales may be related to mobilization of phosphate from 
fertilizer or from the rooting medium, both used during construction of the bioswales.
Foreslope (“A”) and Backslope (“E”) Samples
Soil samples collected adjacent to the bioswales (“A” and “E” samples) were evaluated to look
for changes in metals concentrations occurring outside of the bioswales.  Evaluation of all
Mean Percent Change
(2011‐2015) Ba Cd Cr Cu Fe K Mg Na Ni P Pb S Sr Zn
"B", "C", "D" samples
(all bioswales) (n=216/yr) 3.6 10.3 22.4 17.4 8.8 ‐15.9 5.6 18.3 7.4 ‐3.8 ‐15.8 11.0 15.1 37.7
"B", "C", "D" samples
(wet bioswales) (n=123/yr) 1.2 13.8 24.7 16.0 12.7 ‐15.4 7.0 ‐12.4 3.5 ‐1.5 ‐15.6 16.4 13.0 39.0
"B", "C", "D" samples
(dry bioswales) (n=93/yr) 7.6 4.7 18.7 19.9 2.2 ‐16.6 3.9 21.9 15.3 ‐7.0 ‐16.2 ‐0.9 17.9 35.5
"A" samples
(all bioswales) (n=72/yr) ‐8.2 ‐3.7 ‐10.3 ‐15.0 ‐2.7 1.2 5.0 24.1 ‐7.7 0.2 ‐16.2 ‐0.5 2.9 11.3
"A" samples
(wet bioswales) (n=41/yr) ‐14.1 ‐4.4 ‐15.4 ‐25.1 ‐2.3 5.7 3.6 25.9 ‐14.2 0.0 ‐19.5 ‐2.1 2.4 11.7
"A" samples
(dry bioswales) (n=31/yr) 1.0 ‐2.5 ‐1.7 5.8 ‐3.2 ‐5.4 7.3 22.8 5.7 0.5 ‐11.2 6.0 3.7 10.6
"E" samples
(all bioswales) (n=72/yr) 0.5 ‐1.8 ‐4.0 ‐4.7 ‐1.9 2.8 0.0 ‐36.6 ‐2.6 4.0 ‐1.6 ‐6.8 ‐2.5 3.9
"E" samples
(wet bioswales) (n=41/yr) 0.1 ‐1.6 ‐2.9 ‐9.7 ‐1.6 2.4 1.6 ‐24.2 ‐2.4 4.2 ‐7.2 ‐1.6 ‐1.5 ‐2.7
"E" samples
(dry bioswales) (n=31/yr) 1.1 ‐2.0 ‐5.4 2.1 ‐2.2 3.3 ‐2.1 ‐46.0 ‐3.0 3.7 2.6 ‐13.8 ‐3.6 10.0
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samples collected from the foreslopes and backslopes of all four bioswales showed that sodium
was the only metal to have a statistically significant change in concentration, with a mean
percent increase in all foreslope (“A”) samples (+24.1%) and a mean percent decrease in all
backslope (“E”) samples (-36.6%) (Table 2).  Non-significant mean percent decreases in
concentrations of cadmium, chromium, copper, iron, nickel, and lead were measured for all
samples collected adjacent to the bioswales, with larger decreases measured in “A” samples in
all cases.
Collectively, wet bioswales had a statistically significant mean percent increase in sodium
concentration (+25.9%) as measured in foreslope (“A”) samples, and a decrease in copper
concentration (-9.7%) as measured in backslope (“E”) samples.  Dry bioswales had a statistically
significant mean percent increase in sodium concentration (+22.8%) as measured in “A”
samples, and a decrease in sodium concentration (-46.0%) as measured in “E” samples.
Decreases in the concentrations of metals in soils along the foreslopes and backslopes of the 
bioswales are not unexpected, assuming these areas perform little to no treatment of roadway 
runoff.  Assuming no new inputs of metals to the foreslopes and backslopes, existing metals in 
these areas, whether in particulate form or chemically bound to the soil, may be eroded into the 
bioswales during heavy rainfall events, migrate downward into the soil, and/or be buried by the 
accumulation of organic matter over the years, thereby reducing the concentrations in the 
foreslope and backslope areas.  In instances where the concentration of a particular metal 
increased in either the foreslope or the backslope (such as sodium did in “A” samples from the 
foreslopes of both wet and dry bioswales [Table 2]), some process must have supplied additional 
metal to that area.  In the case of the dry bioswales TB15B and TB19, which are both located 
immediately adjacent to the un-guttered shoulder of I-294, the most likely processes include a 
combination of diffuse overland flow of roadway runoff from the shoulder and aerial deposition of 
dust, spray, and discrete metal particles originating from the traffic lanes.  At wet bioswales TB7B 
and TB9A, which are both situated at the base of embankments five or more meters below the 
elevation of the tollway, and where roadway runoff is captured by a gutter and thus prevented 
from flowing over the foreslope, aerial deposition alone is the most likely process adding 
additional metals to the foreslope and backslope areas.  In support of this theory, Carr et al.
(2016) postulated that aerial deposition of salt from I-294 was potentially responsible for 
wintertime increases in chloride concentrations observed in groundwater samples collected from 
monitoring wells in the forest preserve adjacent to bioswale TB7B.
PERFORMANCE OF INDIVIDUAL BIOSWALES
Trends in individual bioswales were compared to one another to determine if certain bioswales 
were more effective at removing metals from roadway runoff.  Table 3 summarizes Appendix M, 
showing mean percent changes in concentrations of selected metals in soil samples from within 
each bioswale (“B”, “C”, “D” samples), as well as from the foreslopes (“A” samples) and the 
backslopes (“E” samples).  Only metals that had a statistically significant mean percent change 
in concentration in at least one of the subcategories listed in Table 3 are presented.
Bioswale (“B”, “C”, “D”) Samples
The only statistically significant trend observed in each individual bioswale, and therefore in both
wet and both dry bioswales, was a mean percent decrease in the concentration of potassium as
measured in “B”, “C”, “D” soil samples (Table 3).  Other than an observed statistically significant
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Table 3. Mean percent changes in concentrations of selected metals in soil samples collected from
individual bioswales in 2011 and 2015.
* Pink-shaded cells indicate a statistically significant increase of that particular metal in the 2015 soil samples and green-shaded cells
indicate a statistically significant decrease in the 2015 samples.  Non-shaded cells are not statistically significant.
mean percent increase in zinc and strontium concentrations in "B", "C", "D" samples collected
from both wet bioswales, the results presented in Table 3 are highly variable, and the treatment
performance of bioswales with respect to roadway metals of interest cannot be further predicted
by wet or dry design.
Foreslope (“A”) and Backslope (“E”) Samples
None of the statistically significant mean percent changes observed in metals from the 
foreslopes (“A” samples) and backslopes (“E” samples) showed patterns related to wet or dry 
bioswale design.  However, looking at non-statistically significant results in “A” samples revealed 
the following patterns. In “A” samples collected from the foreslopes of wet bioswales TB7B and 
TB9A, mean percent decreases were observed in the concentrations of chromium, copper, nickel 
and lead, and a mean percent increase was observed in the concentration of zinc.  In “A” 
samples collected from dry bioswales TB15B and TB19, mean percent increases were observed 
in the concentrations of copper, nickel, and zinc, and a mean percent decrease was observed in 
the concentration of lead.  The prevalence of decreases measured in concentrations of roadway 
metals of interest in the foreslopes of wet bioswales TB7B and TB9A may reflect the fact that 
roadway runoff at these locations is collected in a gutter system along the roadway and thus 
prevented from directly depositing additional metals on the foreslopes.  Conversely, the 
prevalence of increases measured in concentrations of roadway metals of interest in the 
foreslopes of dry bioswales TB15B and TB19 are likely the result of these locations receiving 
both runoff and aerial deposition directly from the shoulders and travel lanes of the roadway. 
Again, however, these results were determined to be not statistically significant.
Analysis of non-statistically significant results in “E” samples revealed no distinct patterns for the 
accumulation or export of metals from soil samples collected along the backslopes of the 
bioswales.  While chromium, sodium, and lead exhibited mean percent decreases in 
concentrations in both wet bioswales, metals such as copper, manganese, and nickel increased 
at one bioswale and decreased at the other.  Similar mixed results were noted for the two dry 
bioswales.  This lack of consistent results from the backslope samples may be due to the fact 
that these areas have no direct interaction with roadway runoff, except in rare instances of 
overbank flooding, as was witnessed on at least one occasion at bioswale TB9A in April 2013. 
Additionally, although aerial deposition of metals is believed to be at least partly responsible for 
the detection of roadway metals in groundwater samples collected from monitoring wells 
adjacent to the bioswales (Carr et al. 2016), the distribution and concentration of these deposits 
may be variable enough within and between sites so that clear patterns of accumulation within 
the backslope soils were not established.
Mean Percent Change (2011‐2015) Al Ba Cd Cr Cu K Mn Na Ni P Pb S Sr Zn
TB7B (wet bioswale), "B,C,D" samples ‐5.65 8.22 12.38 50.32 63.71 ‐25.92 6.03 ‐12.95 ‐0.22 ‐1.94 ‐38.92 13.73 25.79 75.18
TB9A (wet bioswale), "B,C,D" samples 4.94 ‐0.39 14.23 17.42 4.77 ‐12.97 ‐8.13 22.67 4.43 ‐1.40 ‐5.31 17.15 9.96 29.05
TB15B (dry bioswale), "B,C,D" samples ‐5.63 6.73 3.87 23.63 31.06 ‐18.07 ‐4.11 ‐9.11 10.78 ‐9.97 4.44 ‐2.65 19.74 54.95
TB19 (dry bioswale), "B,C,D" samples 2.69 8.88 5.84 11.39 4.75 ‐14.66 6.88 106.96 22.31 ‐2.99 ‐38.63 1.79 14.72 7.82
TB7B (wet bioswale), "A" samples 3.26 ‐5.46 ‐1.63 ‐46.36 ‐9.66 5.00 ‐2.42 ‐46.46 ‐16.47 4.12 ‐30.99 ‐21.38 ‐4.17 9.63
TB9A (wet bioswale), "A" samples ‐0.81 ‐15.43 ‐5.18 ‐3.30 ‐28.21 5.88 ‐14.51 46.06 ‐13.65 ‐0.98 ‐16.17 5.26 3.86 12.31
TB15B (dry bioswale), "A" samples ‐5.29 5.65 ‐1.52 ‐0.09 5.74 ‐8.84 10.39 34.84 9.62 0.76 ‐3.26 2.73 ‐0.04 13.32
TB19 (dry bioswale), "A" samples ‐6.09 ‐4.84 ‐3.74 ‐3.61 5.82 ‐2.03 ‐8.93 13.47 1.27 0.06 ‐31.31 13.44 9.05 5.25
TB7B (wet bioswale), "E" samples 6.77 6.09 ‐0.08 ‐6.16 2.62 6.10 9.63 ‐28.17 4.27 3.39 ‐17.32 ‐4.88 ‐4.18 0.23
TB9A (wet bioswale), "E" samples ‐0.62 ‐0.97 ‐1.90 ‐2.24 ‐12.64 1.72 ‐6.04 ‐23.28 ‐3.61 4.39 ‐1.81 ‐0.41 ‐0.99 ‐3.61
TB15B (dry bioswale), "E" samples ‐2.58 2.98 ‐1.28 0.85 5.87 2.41 6.61 ‐53.92 1.47 4.44 4.11 ‐18.14 ‐2.14 11.78
TB19 (dry bioswale), "E" samples ‐0.77 ‐1.37 ‐3.06 ‐12.68 ‐5.36 4.27 ‐3.48 14.72 ‐8.08 2.51 ‐5.05 1.62 ‐5.73 3.51
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SPATIAL TRENDS IN METALS CONCENTRATIONS
The following discussion of spatial trends in individual bioswales are based on analysis of results
provided in Appendices H-K.
TB7B
Analysis of percent changes in concentrations of metals in individual soil samples and of mean
percent changes calculated for each transect in bioswale TB7B showed that concentrations of
many metals (barium, calcium, cadmium, chromium, copper, iron, magnesium, manganese,
sodium, nickel, sulfur, strontium, and zinc) generally increased the most in bioswale (“B”, “C”,
“D”) samples collected from transect TB7B.S.2, immediately downstream of the inlet structure
(TB7Bin) at the northern end of the bioswale (Appendix H, Figure 3).  At the same time, relatively
large percent increases in concentrations of calcium, chromium, copper, magnesium, nickel,
lead, sulfur, strontium, and zinc were measured in transect TB7B.S.1, immediately upstream of
the outlet structure, and relatively large percent increases in concentrations of calcium,
magnesium, sulfur, and strontium were measured in transect TB7B.2.1, immediately upstream of
the northernmost check dam.  These increases were likely the result of slowing and ponding of
runoff immediately upstream of the man-made barriers at these locations, and the subsequent
settling out of sediment and adsorbed and particulate metals (Appendix H).
Mean percent changes calculated for bioswale (“B”, “C”, “D”) samples vs. foreslope (“A”) and 
backslope (“E”) samples in TB7B showed that overall percent changes in the concentrations of 
calcium, cadmium, chromium, copper, iron, magnesium, sodium, sulfur, and strontium were 
generally positive and of larger magnitude within the bioswale than along the foreslope and 
backslope, which in most cases were negative.  While Carr et al. (2016) proposed that aerial 
deposition was a likely transport mechanism of certain constituents from the Tollway at this 
location, it is not surprising that increases in concentrations were generally greatest within the 
bioswale where deposition of metals from roadway runoff also occurred.  Potassium had very few 
percent increases among individual samples within the bioswale, and mean percent changes 
calculated for both the transects and the “B”, “C”, “D” samples decreased in all but one instance.   
However, mean percent changes in potassium did modestly increase in both the “A” and “E” 
samples, indicating accumulation of potassium in the foreslope and backslope areas of TB7B, 
though these increases were not statistically significant.  The likely origin of this potassium is 
from fertilizer which the authors observed being applied to the bioswale shortly after construction 
was completed.  While percent increases in the concentration of lead were measured in 
individual samples collected from within the bioswale near the inlet and upstream of both the 
southernmost check dam and the outlet structure, mean percent decreases in concentration were 
calculated for all bioswale, foreslope, and backslope samples measured in this bioswale.  This 
indicates that while lead sources still exist, overall concentrations in the bioswale are decreasing, 
possibly as a result of some combination of erosion of soil-bound lead particles out of the 
bioswale during high-flow events, downward migration of lead into the soil, burial of existing lead 
by lead-poor sediments flushed into the bioswale from TB7Bin, and uptake by plants.
TB9A
Discerning trends in the changes of metals concentrations in bioswale TB9A proved more
difficult because of the numerous culverts and check dams present in the bioswale (Appendix I,
Figures 4a and 4b).  However, analysis of the mean percent changes in transects revealed that
overall percent increases of cadmium, chromium, copper, iron, nickel and zinc were highest in
transect TB9A.4.2, which is located immediately downstream of roadway inputs from culvert
19
TB9Ac2N.  Additionally, mean percent increases measured in transect TB9A.5.3 were highest for 
aluminum, boron, barium, beryllium, potassium, and vanadium.  This latter trend is directly 
associated with sample TB9A.5.3B, which had some of the largest percent increases observed 
for these metals as well as most others.  The exact cause for the large increases observed in this 
one sample taken from this particular bioswale segment, which is bounded by check dams and 
has no known additional roadway inputs is unknown, though it conceivably might be the result of 
some combination of flow paths, a localized depression, and ponding upstream of the check dam 
that acted to retain and concentrate roadway runoff and associated metals from upstream inputs. 
Other possible reasons include errors in the analysis of this particular sample, or that metal 
particles were collected with the sample and subsequently included in the analysis.
Large mean percent increases in concentrations of sodium, phosphorus, sulfur, and zinc were
also observed in transects at the south end of bioswale TB9A, adjacent to Busse Highway
(Appendix I, Figure 4b).  These increases most probably represent combined loading of these
metals to the southern end of the bioswale from culvert TB9Ac1N as well as from significant
erosion of the I-294 embankment at this location, which occurred as a result of a section of gutter
that was missing from the southbound shoulder.  The gutter was eventually installed and the
embankment was re-graded sometime between April 2015 and May 2016, as observed on aerial
imagery available on Google Earth (2016).  Runoff and/or aerial deposition from Busse Highway
as well as aerial deposition from the tollway may have also contributed additional, though
presumably smaller, amounts of metals to this portion of the bioswale.
Analysis of mean percent changes in concentrations within the bioswale vs. the foreslope and
backslope areas at TB9A reveals a pattern of increasing concentrations in the bioswale, and
decreasing concentrations or relatively smaller percent increases in the foreslope and backslope. 
This pattern applies to the following metals: aluminum, barium, beryllium, cadmium, chromium,
copper, iron, nickel, strontium, and zinc, and is similar to what was observed for several of the
same metals at TB7B.  However, sodium and sulfur concentrations had mean percent increases
greater than 20% in both the foreslope and the bioswale, suggesting that aerial deposition from
the tollway is likely contributing these particular metals to the bioswale at this location.  Mean
percent changes in lead concentrations were highest in bioswale samples “B” and “C”, while “A”
and “D” samples remained essentially the same and “E” samples exhibited a smaller increase. 
Mean percent changes in potassium concentrations increased modestly in foreslope and
backslope samples and decreased in bioswale samples, similar to what was observed at
bioswale TB7B, and again likely due to the mobilization and export of fertilizer from within the
bioswale.
TB15B
Mean concentrations of all roadway metals of interest increased in all lateral positions (A-E) in
bioswale TB15B, with the greatest increases observed in “B”, “C”, “D” samples in each case
except for lead, where the greatest average increase in concentration was observed in “E”
samples collected from the backslope of the bioswale.  Mean percent changes in sodium
concentrations were positive for “A”, “B”, and “C” samples and negative for “D” and “E” samples,
with the greatest percent increases measured in “A” samples collected from the foreslope of the
bioswale.  The increase in the concentrations of sodium and other metals in “A” samples
collected from the foreslope of TB15B suggests that diffuse runoff and/or aerial deposition from
the southbound shoulder and traffic lanes are likely mechanisms of inputs of metals into this
particular bioswale.  These assumptions are reasonable as there is no gutter system to capture
runoff, and the bioswale is laterally separated from the roadway by only a few meters (Figure 5). 
Potassium again showed mean decreases in concentration within the bioswale as well as from
the foreslope, while there was a modest increase in concentration measured in the backslope.
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Mean percent increases in concentrations of chromium, copper, and zinc were greatest in
transects TB15B.1.4 and TB15B.1.14, which are located immediately downstream of culverts
TB15Bc3N and TB15Bc1N, respectively (Appendix J, Figure 5).  The highest mean percent
increases in nickel concentrations were measured in transects TB15B.1.7 and TB15B.1.10, and
the largest mean percent increases in lead concentrations were measured in transects
TB15B.1.10, TB15B.1.15, and TB15B.1.17.  All of these transects, except TB15B.1.17 are
located immediately downstream of culverts or French drains, suggesting that inputs of roadway
runoff from these structures are responsible for the increased metals concentrations observed in
these transects. 
TB19
Mean percent increases at bioswale TB19 were greatest in “B” samples collected in the bioswale
at the base of the foreslope for the following metals: aluminum, barium, beryllium, cadmium,
chromium, copper, iron, potassium, manganese, sodium, nickel, lead, vanadium, and zinc
(Appendix K).  Other metals, including calcium, magnesium, sulfur, and titanium exhibited the
greatest mean percent increases in concentration in “A” samples collected from the foreslope of
the bioswale.  The accumulation of these metals in the foreslope, above the invert elevations of
the French drains, suggests that metals entered the bioswale as a component of runoff and/or
aerial deposition from the un-guttered northbound shoulder and traffic lanes of the tollway.  This
is unsurprising given the close lateral proximity of the bioswale to the shoulder of the roadway at
this location (Figure 6).  Additionally, the large percent increases observed in “B” samples for the
many metals listed above further supports this runoff/aerial deposition assumption, as the base
of the foreslope is where metals would be expected to accumulate the most if they were
accumulating on the foreslope and then being washed or eroded down from the foreslope and
into the bioswale.  “B” samples collected from transect TB19.1.11 exhibited the highest percent
mean increases for aluminum, boron, beryllium, cadmium, iron, potassium, nickel, lead,
vanadium, and zinc.  These samples were collected immediately downstream of the
northernmost French drain at the site, documenting concentrated inputs of roadway runoff into
the bioswale at this point.  Potassium concentrations again decreased in “C” and “D” samples
collected from the bioswale and increased modestly in samples collected from the backslope. 
However, unlike what has been observed at the other three bioswales, potassium concentrations
decreased in the foreslope and increased in “B” samples collected in the bioswale at the base of
the foreslope, further supporting the assumption that runoff from the shoulder transports metals
down the foreslope and into the bioswale.
SUMMARY
The ISGS collected soil samples from four I-294 bioswales in 2011 and 2015.  Total recoverable 
metals were measured and compared between these two sampling periods to assess the 
effectiveness of different types of bioswales for removing metals from roadway runoff.  Spatial 
distributions of metals within and adjacent to individual bioswales were also assessed to better 
understand what effects bioswale design had on the accumulation of metals in the bioswale 
soils.  Of particular concern to this study are roadway metals of interest (chromium, copper, 
nickel, lead, and zinc) as well as sodium, a cation associated with salt used as a deicing agent 
along the tollway during the winter months.
Overall performance of the four bioswales was assessed through analysis of metals
concentrations in all bioswale (“B”, “C”, “D”) samples.  Results of this analysis indicated
statistically significant mean percent increases in the concentrations of cadmium, chromium,
copper, iron, magnesium, sodium, strontium, and zinc, and statistically significant mean percent
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decreases in the concentrations of potassium and lead.  The increases measured in chromium,
copper, and zinc in soil samples are believed to account for some of the reductions observed by
Miner et al. (2016) in samples of bioswale discharge.  The accumulation of these metals in the
bioswale soils was most likely due to a combination of sediment deposition, which occurred as
runoff slowed due to interaction with vegetation and check dams within the bioswale, and
filtration of runoff by the bioswale substrate.  Increases of sodium in bioswale soils was most
likely associated with influxes of salt-laden runoff and aerial deposition of raw salt and salt-laden
dust and spray into the bioswales during the winter months when salt was applied to the
roadway for deicing purposes.
The observed decrease of lead in bioswale soils did not result in an increase in the mass of lead
as measured in bioswale discharge (Miner et al. 2016), nor did it appear to correlate well to
instances of lead as measured in groundwater samples (Carr et al. 2016).  These results
suggest that other processes might instead be responsible for the observed decreases in lead
in soil samples, including burial by lead-poor sediment, downward migration of lead deeper into
the soil, or uptake of lead by plants.  Decreases in potassium concentrations in bioswale soils
appear to correspond to a net increase in the mass of potassium as measured at most bioswale
outputs, and likely represent stripping of potassium from the bioswale soils or substrate (Miner
et al. 2016).
Bioswale (“B”, “C”, “D”) samples collected from dry bioswales had statistically significant mean 
percent increases for four roadway metals of interest (chromium, copper, nickel, and zinc), while 
bioswale samples from wet bioswales had a statistically significant mean percent increase for 
zinc only.  This suggests that dry bioswales were more effective at removing and/or retaining 
roadway metals of interest from runoff, possibly due to elements of dry bioswale design. 
Filtration of metals from runoff was likely greater in dry bioswales as a result of the coarse-
grained substrate and the presence of the underdrains that promoted rapid infiltration of runoff. 
Additionally, drier conditions within these bioswales may have decreased the likelihood that 
these metals would be re-mobilized once deposited.  These results are in conflict with Miner et 
al. (2016) who found that wet bioswales had slightly greater reductions in roadway metals of 
interest.  The exact cause of this discrepancy is unknown, but may be related to error.
Potassium was the only metal to have a statistically significant mean percent decrease in
concentration in soil samples from both wet and dry bioswales, likely due to dissolution of that
metal from the soil/substrate of the bioswales.  A statistically significant mean percent decrease
in phosphorus in dry bioswale soils corresponded to an increase in mass of orthophosphate
measured in discharge from dry bioswales, and it has been suggested that this decrease may
represent the mobilization of phosphate from fertilizer that was applied during the construction
of the bioswales (Miner et al. 2016).
Sodium was the only metal with a statistically significant mean percent increase in concentration
as determined for all foreslope (“A”) samples and a statistically significant mean percent
decrease in concentration as determined for all backslope (“E”)  samples in both wet and dry
bioswales combined.  The same results were found for all samples collected from the
foreslopes and backslopes of dry bioswales alone, while in wet bioswales alone, a statistically
significant mean percent increase in sodium concentration was measured in the foreslope, and
a statistically significant mean percent decrease in copper concentration was measured in the
backslope.  The increase in sodium concentrations observed in the foreslopes of dry bioswales
TB15B and TB19 is most probably the result of a combination of diffuse runoff from the un-
guttered shoulders at these locations, as well as aerial deposition of raw salt and salt-laden dust
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and spray scattered by passing traffic onto the bioswale foreslopes.  Aerial deposition alone of
raw salt and salt-laden dust and spray, are the most likely causes of the increases in sodium
concentrations observed in the foreslopes of the wet bioswales, as runoff is collected by gutters
at these locations.
None of the statistically significant mean percent changes determined for metals concentrations
in the foreslopes and backslopes of the individual bioswales revealed patterns related to wet or
dry bioswale design.  However, non-statistically significant results showed a prevalence of
decreases in concentrations of roadway metals of interest in the foreslopes of wet bioswales,
and a prevalence of increases in concentrations of roadway metals of interest in the foreslopes
of dry bioswales.  Measured decreases at the wet bioswales are likely a result of runoff being
collected in gutters at these sites and thus prevented from interacting with the foreslopes, while
the increases in dry bioswales probably reflects the combined influence of diffuse overland flow
of runoff from the un-guttered shoulders onto the foreslopes as well as aerial deposition from
the travel lanes of the roadway, which are in much closer proximity to the bioswales at these
locations.  No clear patterns of accumulation or export of metals from backslope soils at any of
the bioswales was observed.
Increases and decreases in concentrations of metals in soil samples collected from the four
individual bioswales were analyzed for spatial trends and related to bioswale features, such as
inputs (culverts and French drains) and check dams.  In each bioswale, increases in metals
concentrations were observed in samples collected immediately downstream of at least some of
the runoff input features, demonstrating that I-294 is the likely source of those metals, and
suggesting removal of metals from runoff (via sediment deposition) occurs rapidly once the
runoff enters the bioswale.  In wet bioswale TB7B, increases were also observed immediately
upstream of the northernmost check dam and the outlet structure (TB7Bout), illustrating how
these features act to slow surface-water flow within the bioswales, thereby forcing deposition of
sediment and any associated metals upstream of such features.
Mean percent changes in metals concentrations in samples collected from within the bioswale
at TB7B were generally positive and of larger magnitude than samples collected from the
adjacent foreslope and backslope areas, reinforcing assumptions that while aerial deposition
does contribute metals to the foreslope and backslope areas, contributions of metals entering
the bioswale as runoff are significantly higher at this location.  Large mean percent increases in
the concentrations of several metals at the south end of wet bioswale TB9A are likely due to a
combination of runoff inputs from culvert TB9Ac1N and significant erosion of the embankment
slope above TB9Ac1N, while smaller contributions of metals may have also come from aerial
deposition from I-294 and aerial deposition and/or runoff from nearby Busse Highway.  Aerial
deposition from I-294 at TB9A is supported by increases in sodium and sulfur concentrations
observed in foreslope samples along the length of the bioswale.
Mean percent increases in concentrations of all roadway metals of interest were measured
across all areas (bioswale, foreslope, and backslope) of dry bioswale TB15B, indicating that
diffuse runoff from the un-guttered shoulder and aerial deposition from the driving lanes of I-294
were additional mechanisms by which metals were being introduced from the roadway into the
soils of this particular bioswale.  Increases in the concentrations of sodium and other metals
measured in soil samples from the foreslope of bioswale TB19, indicates that diffuse runoff from
the un-guttered shoulder and aerial deposition from the traffic lanes are partially responsible for
introducing metals to that dry bioswale as well.
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APPENDIX A: USEPA Method 200.7 - Determination of Metals and Trace Elements in Water and 
Wastes by Inductively Coupled Plasma-Atomic Emission Spectrometry (ICP-AES)
Parameter Preservation, Storage, Holding Times
Metals, total recoverable Solid samples require no preservation prior to analysis,
other than storage at 4°C.  There is no established holding 
time limit for solid samples.
Analytes Chemical Symbol
Aluminum Al
Arsenic As
Boron B
Barium Ba
Beryllium Be
Calcium Ca
Cadmium Cd
Cobalt Co
Chromium Cr
Copper Cu
Iron Fe
Potassium K
Lithium Li
Magnesium Mg
Manganese Mn
Molybdenum Mo
Sodium Na
Nickel Ni
Phosphorous P
Lead Pb
Sulfur S
Antimony Sb
Selenium Se
Silicon Si
Tin Sn
Strontium Sr
Titanium Ti
Thallium Tl
Vanadium V
Zinc Zn
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APPENDIX B: Results of Geochemical Analysis of Soil Samples Collected by ISGS from I-294 Bioswales in July 2011 (first year post-construction)
mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL
Date 
collected
Sample 
location
Sample 
weight (g)
Extract 
volume 
(mL)
Final 
volume 
(mL)
MDL (aqueous): 0.037 0.11 0.023 0.00085 0.00055 0.029 0.012 0.013 0.0058 0.0016
7/13/2011 7B.S.1A 0.9912 14 100 96.6 9750 3.73 <0.11 <MDL 11.1 0.082 8.24 2.32 0.667 67.3 0.086 0.00460 0.464 0.055 211 21244 2.93 0.053 5.31 1.21 <0.013 <MDL 1.31 0.183 18.4 0.585 0.180 18.2 0.161
7/13/2011 7B.S.1B 1.0054 14 100 49.1 4888 3.68 <0.11 <MDL 10.9 0.082 8.17 2.29 0.618 61.4 0.085 0.00215 0.213 0.055 458 45589 2.88 0.033 3.26 1.19 <0.013 <MDL 1.29 0.099 9.80 0.577 0.162 16.1 0.159
7/13/2011 7B.S.1C 0.9989 14 100 52.4 5243 3.70 <0.11 <MDL 11.0 0.091 9.09 2.30 0.602 60.3 0.085 0.00230 0.230 0.055 515 51583 2.90 0.038 3.77 1.20 <0.013 <MDL 1.30 0.113 11.3 0.581 0.168 16.8 0.160
7/13/2011 7B.S.1D 0.9952 14 100 44.9 4507 3.72 <0.11 <MDL 11.1 0.082 8.21 2.31 0.543 54.5 0.085 0.00193 0.194 0.055 485 48693 2.91 0.031 3.11 1.21 <0.013 <MDL 1.31 0.092 9.27 0.583 0.141 14.1 0.161
7/13/2011 7B.S.1E 1.0030 14 100 65.3 6505 3.69 <0.11 <MDL 11.0 0.069 6.84 2.29 0.476 47.5 0.085 0.00313 0.312 0.055 365 36380 2.89 0.047 4.65 1.20 <0.013 <MDL 1.30 0.154 15.3 0.578 0.150 14.9 0.160
7/13/2011 7B.1.1A 1.0072 14 100 74.8 7426 3.67 <0.11 <MDL 10.9 0.109 10.8 2.28 0.665 66.0 0.084 0.00373 0.370 0.055 584 58028 2.88 0.062 6.11 1.19 <0.013 <MDL 1.29 0.172 17.1 0.576 0.251 24.9 0.159
7/13/2011 7B.1.1B 1.0000 14 100 52.2 5223 3.70 <0.11 <MDL 11.0 0.092 9.22 2.30 0.696 69.6 0.085 0.00256 0.256 0.055 459 45932 2.90 0.040 4.04 1.20 <0.013 <MDL 1.30 0.124 12.4 0.580 0.195 19.5 0.160
7/13/2011 7B.1.1C 0.9957 14 100 56.9 5713 3.72 <0.11 <MDL 11.0 0.092 9.27 2.31 0.715 71.8 0.085 0.00261 0.262 0.055 389 39088 2.91 0.036 3.62 1.21 <0.013 <MDL 1.31 0.123 12.4 0.583 0.158 15.9 0.161
7/13/2011 7B.1.1D 1.0004 14 100 44.8 4474 3.70 <0.11 <MDL 11.0 0.086 8.63 2.30 0.582 58.2 0.085 0.00216 0.216 0.055 451 45057 2.90 0.035 3.46 1.20 <0.013 <MDL 1.30 0.104 10.4 0.580 0.156 15.6 0.160
7/13/2011 7B.1.1E 0.9961 14 100 52.5 5267 3.71 <0.11 <MDL 11.0 0.075 7.51 2.31 0.355 35.6 0.085 0.00286 0.287 0.055 424 42545 2.91 0.035 3.54 1.20 <0.013 <MDL 1.31 0.103 10.4 0.582 0.158 15.8 0.161
7/13/2011 7B.1.2A 1.0064 14 100 77.1 7657 3.68 <0.11 <MDL 10.9 0.109 10.8 2.29 0.546 54.2 0.084 0.00383 0.380 0.055 540 53653 2.88 0.059 5.82 1.19 <0.013 <MDL 1.29 0.178 17.6 0.576 0.229 22.8 0.159
7/13/2011 7B.1.2B 1.0025 14 100 53.1 5301 3.69 <0.11 <MDL 11.0 0.090 9.02 2.29 0.705 70.3 0.085 0.00252 0.251 0.055 417 41596 2.89 0.034 3.44 1.20 <0.013 <MDL 1.30 0.125 12.4 0.579 0.165 16.5 0.160
7/13/2011 7B.1.2C 0.9975 14 100 50.2 5030 3.71 <0.11 <MDL 11.0 0.087 8.74 2.31 0.738 74.0 0.085 0.00242 0.243 0.055 396 39721 2.91 0.032 3.22 1.20 <0.013 <MDL 1.30 0.102 10.3 0.581 0.146 14.6 0.160
7/13/2011 7B.1.2D 0.9974 14 100 60.5 6064 3.71 <0.11 <MDL 11.0 0.084 8.40 2.31 0.765 76.7 0.085 0.00316 0.317 0.055 344 34522 2.91 0.037 3.72 1.20 <0.013 <MDL 1.30 0.117 11.7 0.582 0.166 16.7 0.160
7/13/2011 7B.1.2E 0.9999 14 100 82.4 8245 3.70 0.277 27.7 11.0 0.104 10.4 2.30 0.679 68.0 0.085 0.00483 0.483 0.055 71.6 7163 2.90 0.048 4.78 1.20 <0.013 <MDL 1.30 0.192 19.2 0.580 0.241 24.1 0.160
7/13/2011 7B.1.3A 0.9981 14 100 58.4 5856 3.71 <0.11 <MDL 11.0 0.105 10.5 2.30 0.470 47.1 0.085 0.00299 0.299 0.055 564 56492 2.91 0.053 5.34 1.20 <0.013 <MDL 1.30 1.28 128 0.581 0.285 28.5 0.160
7/13/2011 7B.1.3B 1.0070 14 100 71.6 7114 3.67 <0.11 <MDL 10.9 0.083 8.20 2.28 0.604 59.9 0.084 0.00348 0.345 0.055 378 37511 2.88 0.048 4.80 1.19 <0.013 <MDL 1.29 0.303 30.1 0.576 0.184 18.3 0.159
7/13/2011 7B.1.3C 1.0062 14 100 51.7 5139 3.68 <0.11 <MDL 10.9 0.085 8.43 2.29 0.677 67.3 0.084 0.00229 0.227 0.055 460 45756 2.88 0.034 3.34 1.19 <0.013 <MDL 1.29 0.161 16.0 0.576 0.164 16.3 0.159
7/13/2011 7B.1.3D 0.9944 14 100 63.3 6366 3.72 <0.11 <MDL 11.1 0.095 9.57 2.31 0.644 64.8 0.085 0.00300 0.301 0.055 358 35967 2.92 0.041 4.10 1.21 <0.013 <MDL 1.31 0.224 22.5 0.583 0.185 18.6 0.161
7/13/2011 7B.1.3E 0.9998 14 100 87.9 8789 3.70 <0.11 <MDL 11.0 0.085 8.51 2.30 0.744 74.4 0.085 0.00490 0.490 0.055 62.1 6212 2.90 0.045 4.46 1.20 <0.013 <MDL 1.30 0.227 22.7 0.580 0.183 18.3 0.160
7/13/2011 7B.2.1A 0.9989 14 100 87.0 8712 3.70 <0.11 <MDL 11.0 0.146 14.7 2.30 0.558 55.9 0.085 0.00426 0.426 0.055 506 50663 2.90 0.061 6.10 1.20 <0.013 <MDL 1.30 0.204 20.4 0.581 0.354 35.5 0.160
7/13/2011 7B.2.1B 1.0094 14 100 82.0 8124 3.67 <0.11 <MDL 10.9 0.097 9.63 2.28 0.589 58.3 0.084 0.00392 0.389 0.054 384 38065 2.87 0.055 5.46 1.19 <0.013 <MDL 1.29 0.234 23.2 0.575 0.198 19.6 0.159
7/13/2011 7B.2.1C 1.0101 14 100 71.8 7104 3.66 <0.11 <MDL 10.9 0.080 7.96 2.28 0.621 61.5 0.084 0.00369 0.365 0.054 270 26706 2.87 0.047 4.68 1.19 <0.013 <MDL 1.29 0.142 14.0 0.574 0.183 18.1 0.158
7/13/2011 7B.2.1D 1.0016 14 100 79.6 7949 3.69 <0.11 <MDL 11.0 0.070 7.03 2.30 0.595 59.4 0.085 0.00393 0.392 0.055 209 20875 2.90 0.049 4.87 1.20 <0.013 <MDL 1.30 0.239 23.9 0.579 0.188 18.8 0.160
7/13/2011 7B.2.1E 0.9990 14 100 87.1 8721 3.70 <0.11 <MDL 11.0 0.090 9.01 2.30 0.681 68.2 0.085 0.00470 0.471 0.055 57.9 5791 2.90 0.048 4.82 1.20 <0.013 <MDL 1.30 0.188 18.8 0.581 0.227 22.7 0.160
7/13/2011 7B.2.2A 0.9974 14 100 80.0 8018 3.71 <0.11 <MDL 11.0 0.115 11.6 2.31 0.593 59.5 0.085 0.00392 0.393 0.055 558 55907 2.91 0.056 5.62 1.20 <0.013 <MDL 1.30 0.151 15.1 0.582 0.274 27.5 0.160
7/13/2011 7B.2.2B 1.0009 14 100 55.6 5553 3.70 <0.11 <MDL 11.0 0.076 7.64 2.30 0.587 58.7 0.085 0.00235 0.235 0.055 444 44362 2.90 0.036 3.61 1.20 <0.013 <MDL 1.30 0.137 13.7 0.579 0.167 16.7 0.160
7/13/2011 7B.2.2C 1.0029 14 100 51.9 5179 3.69 <0.11 <MDL 11.0 0.070 7.03 2.29 0.668 66.6 0.085 0.00226 0.225 0.055 423 42149 2.89 0.034 3.41 1.20 <0.013 <MDL 1.30 0.131 13.1 0.578 0.173 17.3 0.160
7/13/2011 7B.2.2D 0.9989 14 100 57.3 5737 3.70 <0.11 <MDL 11.0 0.069 6.90 2.30 0.661 66.2 0.085 0.00236 0.236 0.055 434 43398 2.90 0.033 3.32 1.20 <0.013 <MDL 1.30 0.102 10.2 0.581 0.167 16.7 0.160
7/13/2011 7B.2.2E 1.0007 14 100 82.1 8207 3.70 <0.11 <MDL 11.0 0.106 10.6 2.30 0.735 73.5 0.085 0.00419 0.419 0.055 130 13022 2.90 0.055 5.48 1.20 <0.013 <MDL 1.30 0.153 15.3 0.580 0.245 24.5 0.160
7/13/2011 7B.2.3A 0.9988 14 100 59.6 5963 3.70 <0.11 <MDL 11.0 0.118 11.8 2.30 0.306 30.6 0.085 0.00301 0.301 0.055 672 67259 2.90 0.043 4.27 1.20 <0.013 <MDL 1.30 0.113 11.3 0.581 0.244 24.5 0.160
7/13/2011 7B.2.3B 1.0093 14 100 68.2 6759 3.67 <0.11 <MDL 10.9 0.089 8.81 2.28 0.646 64.0 0.084 0.00323 0.320 0.054 399 39562 2.87 0.032 3.17 1.19 <0.013 <MDL 1.29 0.117 11.6 0.575 0.161 15.9 0.159
7/13/2011 7B.2.3C 1.0054 14 100 53.4 5315 3.68 <0.11 <MDL 10.9 0.082 8.17 2.29 0.643 64.0 0.085 0.00238 0.237 0.055 396 39400 2.88 0.024 2.40 1.19 <0.013 <MDL 1.29 0.105 10.5 0.577 0.173 17.2 0.159
7/13/2011 7B.2.3D 1.0058 14 100 74.8 7440 3.68 <0.11 <MDL 10.9 0.094 9.34 2.29 0.684 68.0 0.085 0.00359 0.357 0.055 343 34151 2.88 0.032 3.15 1.19 <0.013 <MDL 1.29 0.132 13.1 0.577 0.199 19.7 0.159
7/13/2011 7B.2.3E 0.9982 14 100 88.4 8858 3.71 <0.11 <MDL 11.0 0.108 10.8 2.30 0.762 76.3 0.085 0.00490 0.491 0.055 245 24550 2.91 0.038 3.82 1.20 <0.013 <MDL 1.30 0.155 15.5 0.581 0.212 21.2 0.160
7/13/2011 7B.2.4A 0.9906 14 100 82.1 8289 3.74 <0.11 <MDL 11.1 0.119 12.0 2.32 0.523 52.8 0.086 0.00402 0.405 0.056 508 51250 2.93 0.043 4.35 1.21 <0.013 <MDL 1.31 0.143 14.4 0.586 0.248 25.1 0.162
7/13/2011 7B.2.4B 0.9974 14 100 76.8 7703 3.71 <0.11 <MDL 11.0 0.117 11.8 2.31 0.593 59.5 0.085 0.00369 0.370 0.055 502 50314 2.91 0.041 4.11 1.20 <0.013 <MDL 1.30 0.140 14.1 0.582 0.249 25.0 0.160
7/13/2011 7B.2.4C 1.0022 14 100 64.3 6415 3.69 <0.11 <MDL 11.0 0.083 8.30 2.29 0.768 76.6 0.085 0.00293 0.292 0.055 363 36207 2.89 0.026 2.59 1.20 <0.013 <MDL 1.30 0.165 16.5 0.579 0.144 14.4 0.160
7/13/2011 7B.2.4D 1.0046 14 100 51.6 5134 3.68 <0.11 <MDL 10.9 0.097 9.62 2.29 0.714 71.0 0.085 0.00244 0.243 0.055 450 44806 2.89 0.024 2.43 1.19 0.015 1.53 1.29 0.095 9.49 0.577 0.162 16.1 0.159
7/13/2011 7B.2.4E 1.0165 14 100 115 11350 3.64 <0.11 <MDL 10.8 0.163 16.0 2.26 0.950 93.4 0.084 0.00623 0.613 0.054 267 26279 2.85 0.052 5.07 1.18 <0.013 <MDL 1.28 0.201 19.8 0.571 0.327 32.1 0.157
7/13/2011 7B.S.2A 1.0082 14 100 89.1 8834 3.67 <0.11 <MDL 10.9 0.117 11.6 2.28 0.602 59.7 0.084 0.00438 0.434 0.055 481 47744 2.88 0.047 4.67 1.19 <0.013 <MDL 1.29 0.164 16.3 0.575 0.306 30.3 0.159
7/13/2011 7B.S.2B 0.9953 14 100 35.0 3521 3.72 <0.11 <MDL 11.1 0.062 6.22 2.31 0.337 33.8 0.085 0.00139 0.140 0.055 579 58166 2.91 0.020 1.97 1.21 <0.013 <MDL 1.31 0.089 8.96 0.583 0.122 12.2 0.161
7/13/2011 7B.S.2C 1.0029 14 100 23.0 2295 3.69 <0.11 <MDL 11.0 0.078 7.77 2.29 0.367 36.6 0.085 0.00097 0.097 0.055 699 69711 2.89 0.022 2.19 1.20 <0.013 <MDL 1.30 0.251 25.0 0.578 0.249 24.8 0.160
7/13/2011 7B.S.2D 0.9915 14 100 143 14387 3.73 <0.11 <MDL 11.1 0.117 11.8 2.32 0.943 95.1 0.086 0.00778 0.784 0.055 112 11325 2.92 0.043 4.32 1.21 <0.013 <MDL 1.31 0.202 20.4 0.585 0.223 22.5 0.161
7/13/2011 7B.S.2E 1.0018 14 100 80.9 8080 3.69 <0.11 <MDL 11.0 0.121 12.1 2.30 0.605 60.4 0.085 0.00439 0.439 0.055 495 49456 2.89 0.039 3.94 1.20 <0.013 <MDL 1.30 0.138 13.8 0.579 0.268 26.8 0.160
samples analyzed 45 45 45 45 45 45 45 45 45 45
detects 45 1 45 45 45 45 45 1 45 45
% detects 100 2 100 100 100 100 100 2 100 100
min 0.9906 14 100 23.0 2295 3.64 0.277 27.7 10.8 0.062 6.22 2.26 0.306 30.6 0.084 0.00097 0.097 0.054 57.9 5791 2.85 0.020 1.97 1.18 0.015 1.53 1.28 0.089 8.96 0.571 0.122 12.2 0.157
max 1.0165 14 100 143 14387 3.74 0.277 27.7 11.1 0.163 16.0 2.32 0.950 95.1 0.086 0.00778 0.784 0.056 699 69711 2.93 0.062 6.11 1.21 0.015 1.53 1.31 1.28 128 0.586 0.354 35.5 0.162
mean 1.001 14 100 68.6 6849 3.70 ‐ ‐ 11.0 0.095 9.48 2.30 0.627 62.6 0.085 0.0034 0.338 0.055 397 39641 2.90 0.041 4.08 1.20 ‐ ‐ 1.30 0.18 17.9 0.579 0.203 20.3 0.160
range 0.0259 0 0 120 12092 0.10 ‐ ‐ 0.3 0.101 9.8 0.06 0.644 64.4 0.002 0.00681 0.688 0.001 641 63920 0.07 0.042 4.14 0.03 ‐ ‐ 0.03 1.19 119 0.015 0.233 23.2 0.004
Ca Al  As   B  Ba  Be Cd  Co Cr  Cu 
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APPENDIX B: Results of Geochemical Analysis of Soil Samples Collected by ISGS from I-294 Bioswales in July 2011 (first year post-construction)
Date 
collected
Sample 
location
Sample 
weight (g)
Extract 
volume 
(mL)
Final 
volume 
(mL)
MDL (aqueous):
7/13/2011 7B.S.1A 0.9912 14 100
7/13/2011 7B.S.1B 1.0054 14 100
7/13/2011 7B.S.1C 0.9989 14 100
7/13/2011 7B.S.1D 0.9952 14 100
7/13/2011 7B.S.1E 1.0030 14 100
7/13/2011 7B.1.1A 1.0072 14 100
7/13/2011 7B.1.1B 1.0000 14 100
7/13/2011 7B.1.1C 0.9957 14 100
7/13/2011 7B.1.1D 1.0004 14 100
7/13/2011 7B.1.1E 0.9961 14 100
7/13/2011 7B.1.2A 1.0064 14 100
7/13/2011 7B.1.2B 1.0025 14 100
7/13/2011 7B.1.2C 0.9975 14 100
7/13/2011 7B.1.2D 0.9974 14 100
7/13/2011 7B.1.2E 0.9999 14 100
7/13/2011 7B.1.3A 0.9981 14 100
7/13/2011 7B.1.3B 1.0070 14 100
7/13/2011 7B.1.3C 1.0062 14 100
7/13/2011 7B.1.3D 0.9944 14 100
7/13/2011 7B.1.3E 0.9998 14 100
7/13/2011 7B.2.1A 0.9989 14 100
7/13/2011 7B.2.1B 1.0094 14 100
7/13/2011 7B.2.1C 1.0101 14 100
7/13/2011 7B.2.1D 1.0016 14 100
7/13/2011 7B.2.1E 0.9990 14 100
7/13/2011 7B.2.2A 0.9974 14 100
7/13/2011 7B.2.2B 1.0009 14 100
7/13/2011 7B.2.2C 1.0029 14 100
7/13/2011 7B.2.2D 0.9989 14 100
7/13/2011 7B.2.2E 1.0007 14 100
7/13/2011 7B.2.3A 0.9988 14 100
7/13/2011 7B.2.3B 1.0093 14 100
7/13/2011 7B.2.3C 1.0054 14 100
7/13/2011 7B.2.3D 1.0058 14 100
7/13/2011 7B.2.3E 0.9982 14 100
7/13/2011 7B.2.4A 0.9906 14 100
7/13/2011 7B.2.4B 0.9974 14 100
7/13/2011 7B.2.4C 1.0022 14 100
7/13/2011 7B.2.4D 1.0046 14 100
7/13/2011 7B.2.4E 1.0165 14 100
7/13/2011 7B.S.2A 1.0082 14 100
7/13/2011 7B.S.2B 0.9953 14 100
7/13/2011 7B.S.2C 1.0029 14 100
7/13/2011 7B.S.2D 0.9915 14 100
7/13/2011 7B.S.2E 1.0018 14 100
samples analyzed
detects
% detects
min 0.9906 14 100
max 1.0165 14 100
mean 1.001 14 100
range 0.0259 0 0
mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL
0.024 0.016 0.11 0.027 0.0015 0.022 0.036 0.043 0.073 0.041
178 17944 2.42 8.78 886 1.61 <0.11 <MDL 11.1 132 13316 2.72 7.24 731 0.151 <0.022 <MDL 2.22 2.63 265 3.63 0.223 22.5 4.34 4.03 406 7.36 0.255 25.7 4.14
97.0 9645 2.39 13.4 1336 1.59 <0.11 <MDL 10.9 229 22826 2.69 4.68 466 0.149 <0.022 <MDL 2.19 6.34 630 3.58 0.110 11.0 4.28 6.46 643 7.26 0.199 19.8 4.08
116 11612 2.40 15.1 1509 1.60 <0.11 <MDL 11.0 264 26399 2.70 5.04 504 0.150 <0.022 <MDL 2.20 5.56 556 3.60 0.137 13.7 4.30 5.67 568 7.31 0.214 21.4 4.10
88.7 8911 2.41 12.3 1240 1.61 <0.11 <MDL 11.1 248 24925 2.71 4.33 435 0.151 <0.022 <MDL 2.21 5.12 515 3.62 0.116 11.7 4.32 5.84 587 7.34 0.174 17.4 4.12
141 14037 2.39 9.05 902 1.60 <0.11 <MDL 11.0 218 21729 2.69 5.93 591 0.150 <0.022 <MDL 2.19 2.45 244 3.59 0.182 18.2 4.29 4.05 403 7.28 0.147 14.6 4.09
188 18659 2.38 11.8 1176 1.59 <0.11 <MDL 10.9 296 29380 2.68 6.21 617 0.149 0.031 3.07 2.18 8.82 876 3.57 0.243 24.1 4.27 3.08 305 7.25 0.596 59.2 4.07
119 11858 2.40 14.8 1478 1.60 <0.11 <MDL 11.0 237 23689 2.70 5.63 563 0.150 <0.022 <MDL 2.20 9.18 918 3.60 0.173 17.3 4.30 6.06 606 7.30 0.314 31.4 4.10
104 10489 2.41 18.4 1851 1.61 <0.11 <MDL 11.0 195 19606 2.71 4.66 468 0.151 <0.022 <MDL 2.21 6.15 617 3.62 0.108 10.8 4.32 7.56 759 7.33 0.202 20.3 4.12
97.5 9746 2.40 14.8 1478 1.60 <0.11 <MDL 11.0 219 21861 2.70 4.12 412 0.150 <0.022 <MDL 2.20 6.15 615 3.60 0.108 10.8 4.30 6.08 608 7.30 0.206 20.6 4.10
98.5 9887 2.41 8.53 857 1.61 <0.11 <MDL 11.0 211 21209 2.71 3.58 359 0.151 <0.022 <MDL 2.21 1.17 117 3.61 0.107 10.8 4.32 3.93 394 7.33 0.427 42.8 4.12
179 17761 2.38 12.7 1259 1.59 <0.11 <MDL 10.9 288 28665 2.68 5.28 525 0.149 <0.022 <MDL 2.19 5.19 516 3.58 0.227 22.6 4.27 3.57 354 7.25 0.330 32.8 4.07
105 10460 2.39 14.6 1455 1.60 <0.11 <MDL 11.0 207 20680 2.69 4.58 457 0.150 <0.022 <MDL 2.19 12.5 1252 3.59 0.141 14.1 4.29 7.34 733 7.28 0.198 19.7 4.09
95.8 9605 2.41 19.4 1945 1.60 <0.11 <MDL 11.0 195 19587 2.71 4.90 491 0.150 <0.022 <MDL 2.21 5.87 588 3.61 0.098 9.82 4.31 7.53 755 7.32 0.153 15.3 4.11
112 11265 2.41 19.0 1906 1.60 <0.11 <MDL 11.0 163 16345 2.71 5.90 591 0.150 <0.022 <MDL 2.21 5.70 571 3.61 0.115 11.5 4.31 7.02 703 7.32 0.424 42.5 4.11
141 14062 2.40 11.8 1181 1.60 <0.11 <MDL 11.0 36.4 3636 2.70 3.51 351 0.150 <0.022 <MDL 2.20 1.86 186 3.60 0.164 16.4 4.30 6.43 643 7.30 0.916 91.6 4.10
158 15845 2.40 9.68 970 1.60 <0.11 <MDL 11.0 303 30389 2.71 4.97 498 0.150 0.039 3.91 2.20 6.57 658 3.61 0.664 66.6 4.31 3.13 313 7.31 0.942 94.4 4.11
148 14665 2.38 10.7 1061 1.59 <0.11 <MDL 10.9 202 20020 2.68 4.74 471 0.149 <0.022 <MDL 2.18 9.10 904 3.57 0.244 24.3 4.27 4.19 417 7.25 0.528 52.4 4.07
100 9938 2.39 14.6 1452 1.59 <0.11 <MDL 10.9 228 22659 2.68 4.48 445 0.149 <0.022 <MDL 2.19 6.02 599 3.58 0.120 11.9 4.27 6.83 679 7.26 0.816 81.1 4.07
120 12099 2.41 16.1 1623 1.61 <0.11 <MDL 11.1 183 18381 2.72 4.12 414 0.151 <0.022 <MDL 2.21 6.08 612 3.62 0.168 16.9 4.32 6.53 657 7.34 1.32 133 4.12
136 13614 2.40 9.64 964 1.60 <0.11 <MDL 11.0 42.2 4218 2.70 4.94 494 0.150 <0.022 <MDL 2.20 1.85 185 3.60 0.182 18.2 4.30 5.21 521 7.30 0.885 88.5 4.10
192 19207 2.40 13.5 1349 1.60 0.113 11.3 11.0 271 27173 2.70 5.32 533 0.150 0.028 2.81 2.20 8.01 802 3.60 0.242 24.2 4.30 3.50 351 7.31 0.953 95.4 4.10
177 17530 2.38 10.9 1081 1.59 <0.11 <MDL 10.9 219 21698 2.67 7.16 709 0.149 <0.022 <MDL 2.18 6.97 690 3.57 0.233 23.1 4.26 3.63 359 7.23 1.55 154 4.06
147 14555 2.38 10.5 1036 1.58 <0.11 <MDL 10.9 170 16864 2.67 5.82 576 0.149 <0.022 <MDL 2.18 7.72 764 3.56 0.222 22.0 4.26 4.19 414 7.23 0.502 49.7 4.06
155 15513 2.40 9.70 968 1.60 <0.11 <MDL 11.0 124 12334 2.70 5.84 583 0.150 <0.022 <MDL 2.20 5.95 594 3.59 0.227 22.7 4.29 3.33 333 7.29 0.817 81.6 4.09
146 14603 2.40 10.9 1086 1.60 <0.11 <MDL 11.0 35.5 3558 2.70 3.78 378 0.150 <0.022 <MDL 2.20 2.11 211 3.60 0.155 15.5 4.30 5.28 528 7.31 1.18 119 4.10
174 17457 2.41 12.7 1273 1.60 <0.11 <MDL 11.0 289 28964 2.71 5.60 562 0.150 0.022 2.23 2.21 5.68 570 3.61 0.226 22.7 4.31 3.49 350 7.32 0.670 67.2 4.11
107 10695 2.40 10.8 1080 1.60 <0.11 <MDL 11.0 213 21301 2.70 4.33 432 0.150 <0.022 <MDL 2.20 4.20 420 3.60 0.151 15.1 4.30 6.13 612 7.29 0.263 26.2 4.10
100 9986 2.39 9.98 995 1.60 <0.11 <MDL 11.0 204 20316 2.69 5.23 522 0.150 <0.022 <MDL 2.19 8.45 842 3.59 0.116 11.6 4.29 6.63 661 7.28 0.403 40.2 4.09
99.2 9934 2.40 10.4 1046 1.60 <0.11 <MDL 11.0 215 21507 2.70 5.12 512 0.150 <0.022 <MDL 2.20 11.6 1161 3.60 0.109 10.9 4.30 6.82 683 7.31 0.188 18.8 4.10
172 17172 2.40 13.1 1310 1.60 <0.11 <MDL 11.0 74.3 7423 2.70 3.80 380 0.150 <0.022 <MDL 2.20 2.38 238 3.60 0.163 16.3 4.30 5.07 507 7.29 0.627 62.7 4.10
173 17346 2.40 11.0 1106 1.60 <0.11 <MDL 11.0 378 37854 2.70 5.53 554 0.150 0.041 4.07 2.20 4.32 432 3.60 0.227 22.7 4.31 2.65 265 7.31 0.207 20.7 4.10
130 12889 2.38 10.6 1046 1.59 <0.11 <MDL 10.9 210 20813 2.68 5.47 542 0.149 <0.022 <MDL 2.18 8.37 829 3.57 0.129 12.8 4.26 5.87 582 7.23 0.314 31.1 4.06
95.8 9529 2.39 9.40 935 1.59 <0.11 <MDL 10.9 187 18567 2.69 3.82 380 0.149 <0.022 <MDL 2.19 15.7 1563 3.58 0.113 11.2 4.28 6.01 598 7.26 0.185 18.4 4.08
131 12989 2.39 12.2 1217 1.59 <0.11 <MDL 10.9 175 17433 2.68 4.26 423 0.149 <0.022 <MDL 2.19 32.3 3215 3.58 0.145 14.4 4.28 6.03 600 7.26 0.377 37.5 4.08
150 15061 2.40 15.3 1529 1.60 <0.11 <MDL 11.0 116 11644 2.70 5.50 551 0.150 <0.022 <MDL 2.20 3.04 304 3.61 0.192 19.2 4.31 6.10 611 7.31 0.506 50.7 4.11
184 18555 2.42 13.0 1310 1.62 <0.11 <MDL 11.1 279 28135 2.73 5.38 543 0.151 0.024 2.45 2.22 6.93 699 3.63 0.258 26.1 4.34 3.24 327 7.37 0.409 41.3 4.14
169 16932 2.41 12.3 1232 1.60 <0.11 <MDL 11.0 271 27140 2.71 5.94 596 0.150 0.025 2.53 2.21 9.66 968 3.61 0.246 24.7 4.31 4.40 441 7.32 0.620 62.2 4.11
106 10610 2.39 11.4 1142 1.60 <0.11 <MDL 11.0 164 16355 2.69 5.36 535 0.150 <0.022 <MDL 2.20 13.2 1322 3.59 0.178 17.8 4.29 6.35 633 7.28 0.273 27.3 4.09
91.1 9068 2.39 16.0 1596 1.59 <0.11 <MDL 10.9 218 21734 2.69 5.21 518 0.149 <0.022 <MDL 2.19 11.0 1092 3.58 0.150 14.9 4.28 6.77 674 7.27 0.224 22.3 4.08
214 21081 2.36 18.3 1797 1.57 <0.11 <MDL 10.8 161 15790 2.66 5.17 509 0.148 <0.022 <MDL 2.16 3.33 327 3.54 0.245 24.1 4.23 6.41 630 7.18 0.722 71.0 4.03
191 18972 2.38 13.8 1372 1.59 <0.11 <MDL 10.9 257 25502 2.68 5.31 527 0.149 0.027 2.73 2.18 4.52 449 3.57 0.227 22.5 4.27 4.13 410 7.24 1.25 124 4.07
79.2 7959 2.41 6.13 616 1.61 <0.11 <MDL 11.1 293 29480 2.71 2.54 255 0.151 <0.022 <MDL 2.21 9.94 998 3.62 0.083 8.29 4.32 3.48 350 7.33 0.200 20.1 4.12
85.1 8484 2.39 5.35 533 1.60 <0.11 <MDL 11.0 355 35441 2.69 2.36 235 0.150 0.042 4.18 2.19 12.2 1217 3.59 0.112 11.1 4.29 2.55 255 7.28 0.169 16.8 4.09
196 19796 2.42 11.5 1156 1.61 <0.11 <MDL 11.1 79.8 8047 2.72 2.08 210 0.151 <0.022 <MDL 2.22 53.4 5387 3.63 0.230 23.2 4.34 5.59 564 7.36 0.190 19.1 4.14
161 16050 2.40 11.2 1118 1.60 <0.11 <MDL 11.0 257 25673 2.70 5.21 520 0.150 <0.022 <MDL 2.20 7.97 796 3.59 0.199 19.9 4.29 5.00 500 7.29 0.504 50.3 4.09
45 45 45 45 45 45 45 45 45 45
45 45 1 45 45 9 45 45 45 45
100 100 2 100 100 20 100 100 100 100
79.2 7959 2.36 5.35 533 1.57 0.113 11.3 10.8 35.5 3558 2.66 2.08 210 0.148 0.022 2.23 2.16 1.17 117 3.54 0.083 8.29 4.23 2.55 255 7.18 0.147 14.6 4.03
214 21081 2.42 19.4 1945 1.62 0.113 11.3 11.1 378 37854 2.73 7.24 731 0.151 0.042 4.18 2.22 53.4 5387 3.63 0.664 66.6 4.34 7.56 759 7.37 1.55 154 4.14
137 13646 2.40 12.3 1232 1.60 ‐ ‐ 11.0 207 20673 2.70 4.89 488 0.150 0.031 3.11 2.20 8.30 829 3.60 0.182 18.2 4.30 5.18 518 7.29 0.501 50.0 4.10
135 13122 0.06 14.1 1412 0.04 ‐ ‐ 0.3 343 34296 0.07 5.16 521 0.004 0.020 1.94 0.06 52.2 5270 0.09 0.582 58.3 0.11 5.00 504 0.19 1.41 139 0.11
Ni Fe K  Li Mg  Mn Mo  Na  P  Pb 
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Date 
collected
Sample 
location
Sample 
weight (g)
Extract 
volume 
(mL)
Final 
volume 
(mL)
MDL (aqueous):
7/13/2011 7B.S.1A 0.9912 14 100
7/13/2011 7B.S.1B 1.0054 14 100
7/13/2011 7B.S.1C 0.9989 14 100
7/13/2011 7B.S.1D 0.9952 14 100
7/13/2011 7B.S.1E 1.0030 14 100
7/13/2011 7B.1.1A 1.0072 14 100
7/13/2011 7B.1.1B 1.0000 14 100
7/13/2011 7B.1.1C 0.9957 14 100
7/13/2011 7B.1.1D 1.0004 14 100
7/13/2011 7B.1.1E 0.9961 14 100
7/13/2011 7B.1.2A 1.0064 14 100
7/13/2011 7B.1.2B 1.0025 14 100
7/13/2011 7B.1.2C 0.9975 14 100
7/13/2011 7B.1.2D 0.9974 14 100
7/13/2011 7B.1.2E 0.9999 14 100
7/13/2011 7B.1.3A 0.9981 14 100
7/13/2011 7B.1.3B 1.0070 14 100
7/13/2011 7B.1.3C 1.0062 14 100
7/13/2011 7B.1.3D 0.9944 14 100
7/13/2011 7B.1.3E 0.9998 14 100
7/13/2011 7B.2.1A 0.9989 14 100
7/13/2011 7B.2.1B 1.0094 14 100
7/13/2011 7B.2.1C 1.0101 14 100
7/13/2011 7B.2.1D 1.0016 14 100
7/13/2011 7B.2.1E 0.9990 14 100
7/13/2011 7B.2.2A 0.9974 14 100
7/13/2011 7B.2.2B 1.0009 14 100
7/13/2011 7B.2.2C 1.0029 14 100
7/13/2011 7B.2.2D 0.9989 14 100
7/13/2011 7B.2.2E 1.0007 14 100
7/13/2011 7B.2.3A 0.9988 14 100
7/13/2011 7B.2.3B 1.0093 14 100
7/13/2011 7B.2.3C 1.0054 14 100
7/13/2011 7B.2.3D 1.0058 14 100
7/13/2011 7B.2.3E 0.9982 14 100
7/13/2011 7B.2.4A 0.9906 14 100
7/13/2011 7B.2.4B 0.9974 14 100
7/13/2011 7B.2.4C 1.0022 14 100
7/13/2011 7B.2.4D 1.0046 14 100
7/13/2011 7B.2.4E 1.0165 14 100
7/13/2011 7B.S.2A 1.0082 14 100
7/13/2011 7B.S.2B 0.9953 14 100
7/13/2011 7B.S.2C 1.0029 14 100
7/13/2011 7B.S.2D 0.9915 14 100
7/13/2011 7B.S.2E 1.0018 14 100
samples analyzed
detects
% detects
min 0.9906 14 100
max 1.0165 14 100
mean 1.001 14 100
range 0.0259 0 0
mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL
0.22 0.059 0.13 0.066 0.086 0.00037 0.00056 0.017 0.047 0.0097
5.62 567 22.2 <0.059 <MDL 5.95 <0.13 <MDL 13.1 13.7 1385 6.66 <0.086 <MDL 8.68 0.186 18.8 0.037 0.737 74.3 0.056 <0.017 <MDL 1.72 0.238 24.0 4.74 0.935 94.3 0.98
5.55 552 21.9 <0.059 <MDL 5.87 <0.13 <MDL 12.9 14.6 1456 6.56 <0.086 <MDL 8.55 0.277 27.6 0.037 1.21 120 0.056 <0.017 <MDL 1.69 0.160 15.9 4.67 0.476 47.3 0.97
6.48 648 22.0 <0.059 <MDL 5.91 <0.13 <MDL 13.0 15.2 1521 6.61 <0.086 <MDL 8.61 0.297 29.8 0.037 1.04 104 0.056 <0.017 <MDL 1.70 0.157 15.7 4.71 0.533 53.3 0.97
4.64 466 22.1 <0.059 <MDL 5.93 <0.13 <MDL 13.1 14.0 1404 6.63 <0.086 <MDL 8.64 0.250 25.1 0.037 1.12 113 0.056 <0.017 <MDL 1.71 0.143 14.4 4.72 0.421 42.3 0.97
1.89 188 21.9 <0.059 <MDL 5.88 <0.13 <MDL 13.0 13.2 1312 6.58 <0.086 <MDL 8.57 0.156 15.6 0.037 0.724 72.1 0.056 <0.017 <MDL 1.69 0.207 20.6 4.69 0.540 53.8 0.96
15.1 1502 21.8 <0.059 <MDL 5.86 <0.13 <MDL 12.9 10.9 1082 6.55 0.109 10.8 8.54 0.406 40.3 0.037 0.685 68.0 0.056 <0.017 <MDL 1.69 0.181 18.0 4.67 0.881 87.5 0.98
7.69 769 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 11.5 1148 6.60 <0.086 <MDL 8.60 0.281 28.1 0.037 0.818 81.8 0.056 <0.017 <MDL 1.70 0.159 15.9 4.70 0.662 66.2 0.98
7.21 724 22.1 <0.059 <MDL 5.93 <0.13 <MDL 13.1 13.4 1350 6.63 <0.086 <MDL 8.64 0.266 26.7 0.037 1.23 124 0.056 <0.017 <MDL 1.71 0.162 16.2 4.72 0.523 52.6 0.97
5.92 592 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 11.8 1184 6.60 <0.086 <MDL 8.60 0.240 23.9 0.037 0.923 92.2 0.056 <0.017 <MDL 1.70 0.140 14.0 4.70 0.453 45.3 0.96
3.50 352 22.1 <0.059 <MDL 5.92 <0.13 <MDL 13.1 12.9 1300 6.63 <0.086 <MDL 8.63 0.252 25.3 0.037 0.422 42.3 0.056 <0.017 <MDL 1.71 0.142 14.3 4.72 0.560 56.2 0.97
16.5 1641 21.9 <0.059 <MDL 5.86 <0.13 <MDL 12.9 11.9 1180 6.56 <0.086 <MDL 8.55 0.363 36.0 0.037 0.642 63.8 0.056 <0.017 <MDL 1.69 0.198 19.7 4.67 0.711 70.6 0.97
10.6 1057 21.9 <0.059 <MDL 5.89 <0.13 <MDL 13.0 13.7 1364 6.58 <0.086 <MDL 8.58 0.271 27.0 0.037 1.08 108 0.056 <0.017 <MDL 1.70 0.162 16.2 4.69 0.512 51.0 0.96
6.02 604 22.1 <0.059 <MDL 5.91 <0.13 <MDL 13.0 14.2 1421 6.62 <0.086 <MDL 8.62 0.239 24.0 0.037 1.13 114 0.056 <0.017 <MDL 1.70 0.157 15.7 4.71 0.465 46.6 0.97
5.82 584 22.1 <0.059 <MDL 5.92 <0.13 <MDL 13.0 13.1 1312 6.62 0.231 23.2 8.62 0.243 24.3 0.037 0.771 77.3 0.056 <0.017 <MDL 1.70 0.167 16.8 4.71 0.551 55.3 0.97
6.01 601 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 13.9 1388 6.60 0.136 13.6 8.60 0.109 10.9 0.037 0.382 38.2 0.056 <0.017 <MDL 1.70 0.196 19.6 4.70 0.947 94.7 0.97
15.9 1593 22.0 <0.059 <MDL 5.91 <0.13 <MDL 13.0 13.4 1339 6.61 0.194 19.4 8.62 0.341 34.2 0.037 0.631 63.3 0.056 <0.017 <MDL 1.70 0.161 16.1 4.71 0.958 96.0 0.98
8.63 857 21.8 <0.059 <MDL 5.86 <0.13 <MDL 12.9 12.4 1229 6.55 0.270 26.8 8.54 0.304 30.2 0.037 0.628 62.4 0.056 <0.017 <MDL 1.69 0.188 18.6 4.67 0.625 62.0 0.98
6.09 605 21.9 <0.059 <MDL 5.86 <0.13 <MDL 12.9 13.7 1363 6.56 0.286 28.4 8.55 0.273 27.1 0.037 1.17 116 0.056 <0.017 <MDL 1.69 0.155 15.4 4.67 0.527 52.4 0.97
6.01 604 22.1 <0.059 <MDL 5.93 <0.13 <MDL 13.1 13.2 1325 6.64 0.999 100 8.65 0.217 21.8 0.037 0.911 91.6 0.056 <0.017 <MDL 1.71 0.174 17.5 4.73 0.697 70.1 0.96
3.64 364 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 12.8 1277 6.60 0.219 21.9 8.60 0.090 8.97 0.037 0.401 40.1 0.056 <0.017 <MDL 1.70 0.211 21.1 4.70 0.863 86.3 0.98
22.5 2252 22.0 <0.059 <MDL 5.91 <0.13 <MDL 13.0 12.9 1291 6.61 0.360 36.0 8.61 0.354 35.5 0.037 0.725 72.6 0.056 <0.017 <MDL 1.70 0.191 19.1 4.71 1.53 153 0.97
5.58 553 21.8 <0.059 <MDL 5.85 <0.13 <MDL 12.9 12.8 1269 6.54 1.21 119 8.52 0.245 24.2 0.037 0.646 64.0 0.055 <0.017 <MDL 1.68 0.203 20.1 4.66 0.717 71.1 0.97
6.25 619 21.8 <0.059 <MDL 5.84 <0.13 <MDL 12.9 12.9 1279 6.53 0.136 13.5 8.51 0.187 18.5 0.037 0.556 55.1 0.055 <0.017 <MDL 1.68 0.196 19.4 4.65 0.681 67.4 0.97
2.87 286 22.0 <0.059 <MDL 5.89 <0.13 <MDL 13.0 12.3 1231 6.59 0.447 44.7 8.59 0.137 13.7 0.037 0.529 52.8 0.056 <0.017 <MDL 1.70 0.204 20.3 4.69 0.675 67.4 0.96
4.77 478 22.0 <0.059 <MDL 5.91 <0.13 <MDL 13.0 14.7 1467 6.61 0.316 31.7 8.61 0.112 11.3 0.037 0.501 50.2 0.056 <0.017 <MDL 1.70 0.199 19.9 4.70 0.983 98.4 0.97
17.9 1791 22.1 <0.059 <MDL 5.92 <0.13 <MDL 13.0 12.4 1246 6.62 <0.086 <MDL 8.62 0.346 34.7 0.037 0.589 59.1 0.056 <0.017 <MDL 1.70 0.181 18.1 4.71 1.21 121 0.96
5.21 520 22.0 <0.059 <MDL 5.89 <0.13 <MDL 13.0 13.3 1327 6.59 <0.086 <MDL 8.59 0.264 26.4 0.037 1.02 101 0.056 <0.017 <MDL 1.70 0.162 16.1 4.70 0.502 50.1 0.96
4.79 478 21.9 <0.059 <MDL 5.88 <0.13 <MDL 13.0 12.4 1239 6.58 0.249 24.8 8.58 0.365 36.4 0.037 1.19 118 0.056 <0.017 <MDL 1.70 0.167 16.7 4.69 0.539 53.8 0.97
4.49 449 22.0 <0.059 <MDL 5.91 <0.13 <MDL 13.0 13.5 1349 6.61 <0.086 <MDL 8.61 0.405 40.6 0.037 1.18 118 0.056 <0.017 <MDL 1.70 0.160 16.0 4.71 0.490 49.0 0.96
5.95 595 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 13.5 1346 6.60 <0.086 <MDL 8.59 0.138 13.8 0.037 0.596 59.6 0.056 <0.017 <MDL 1.70 0.194 19.4 4.70 0.863 86.3 0.97
32.1 3213 22.0 <0.059 <MDL 5.91 <0.13 <MDL 13.0 13.5 1356 6.61 <0.086 <MDL 8.61 0.355 35.5 0.037 0.728 72.8 0.056 <0.017 <MDL 1.70 0.145 14.5 4.71 0.516 51.7 0.96
5.90 584 21.8 <0.059 <MDL 5.85 <0.13 <MDL 12.9 13.6 1348 6.54 <0.086 <MDL 8.52 0.393 39.0 0.037 1.09 108 0.055 <0.017 <MDL 1.68 0.200 19.8 4.66 0.537 53.2 0.97
5.74 571 21.9 <0.059 <MDL 5.87 <0.13 <MDL 12.9 12.9 1285 6.56 <0.086 <MDL 8.55 0.407 40.5 0.037 1.17 116 0.056 <0.017 <MDL 1.69 0.160 15.9 4.67 0.567 56.4 0.96
7.00 696 21.9 <0.059 <MDL 5.87 <0.13 <MDL 12.9 13.0 1296 6.56 0.127 12.6 8.55 0.311 30.9 0.037 1.04 103 0.056 <0.017 <MDL 1.69 0.195 19.3 4.67 0.685 68.1 0.97
5.59 560 22.0 <0.059 <MDL 5.91 <0.13 <MDL 13.0 13.7 1375 6.61 <0.086 <MDL 8.62 0.206 20.6 0.037 0.751 75.2 0.056 <0.017 <MDL 1.70 0.225 22.6 4.71 0.726 72.8 0.99
17.4 1752 22.2 <0.059 <MDL 5.96 <0.13 <MDL 13.1 13.1 1324 6.66 <0.086 <MDL 8.68 0.344 34.7 0.037 0.851 85.9 0.057 <0.017 <MDL 1.72 0.191 19.2 4.74 1.87 189 0.97
16.2 1620 22.1 <0.059 <MDL 5.92 <0.13 <MDL 13.0 12.9 1291 6.62 <0.086 <MDL 8.62 0.383 38.4 0.037 1.02 102 0.056 <0.017 <MDL 1.70 0.189 19.0 4.71 1.01 101 0.97
6.44 642 22.0 <0.059 <MDL 5.89 <0.13 <MDL 13.0 14.3 1426 6.59 0.133 13.3 8.58 0.239 23.9 0.037 1.25 125 0.056 <0.017 <MDL 1.70 0.177 17.7 4.69 0.469 46.8 0.97
6.46 643 21.9 <0.059 <MDL 5.87 <0.13 <MDL 12.9 13.5 1346 6.57 <0.086 <MDL 8.56 0.269 26.8 0.037 1.11 110 0.056 <0.017 <MDL 1.69 0.152 15.1 4.68 0.461 45.9 0.97
11.2 1098 21.6 <0.059 <MDL 5.80 <0.13 <MDL 12.8 14.1 1384 6.49 <0.086 <MDL 8.46 0.459 45.2 0.036 0.650 64.0 0.055 <0.017 <MDL 1.67 0.233 22.9 4.62 2.00 196 0.98
14.2 1407 21.8 <0.059 <MDL 5.85 <0.13 <MDL 12.9 13.7 1357 6.55 0.324 32.1 8.53 0.382 37.9 0.037 0.838 83.1 0.056 <0.017 <MDL 1.69 0.206 20.4 4.66 1.25 124 0.96
4.76 478 22.1 <0.059 <MDL 5.93 <0.13 <MDL 13.1 12.9 1299 6.63 0.149 15.0 8.64 0.323 32.4 0.037 1.07 108 0.056 <0.017 <MDL 1.71 0.132 13.3 4.72 0.376 37.7 0.97
7.62 760 21.9 <0.059 <MDL 5.88 <0.13 <MDL 13.0 11.6 1160 6.58 <0.086 <MDL 8.58 0.442 44.0 0.037 0.995 99.2 0.056 <0.017 <MDL 1.70 0.106 10.6 4.69 0.734 73.1 0.95
6.10 615 22.2 <0.059 <MDL 5.95 <0.13 <MDL 13.1 13.2 1330 6.66 <0.086 <MDL 8.67 0.278 28.0 0.037 0.587 59.2 0.056 <0.017 <MDL 1.71 0.274 27.6 4.74 0.696 70.2 0.96
14.7 1470 22.0 <0.059 <MDL 5.89 <0.13 <MDL 13.0 14.4 1442 6.59 <0.086 <MDL 8.58 0.360 35.9 0.037 0.559 55.8 0.056 <0.017 <MDL 1.70 0.187 18.7 4.69 0.796 79.4 0.97
45 45 45 45 45 45 45 45 45 45
45 0 0 45 18 45 45 0 45 45
100 0 0 100 40 100 100 0 100 100
1.89 188 21.6 ‐ ‐ 5.80 ‐ ‐ 12.8 10.9 1082 6.49 0.109 10.8 8.46 0.090 8.97 0.036 0.382 38.2 0.055 ‐ ‐ 1.67 0.106 10.6 4.62 0.376 37.7 0.954
32.1 3213 22.2 ‐ ‐ 5.96 ‐ ‐ 13.1 15.2 1521 6.66 1.21 119 8.68 0.459 45.2 0.037 1.25 125 0.057 ‐ ‐ 1.72 0.274 27.6 4.74 2.00 196 0.986
8.68 867 22.0 ‐ ‐ 5.89 ‐ ‐ 13.0 13.2 1320 6.59 0.327 32.6 8.59 0.28 28.3 0.037 0.842 84.1 0.056 ‐ ‐ 1.70 0.180 18.0 4.69 0.749 74.8 0.969
30.2 3025 0.6 ‐ ‐ 0.15 ‐ ‐ 0.3 4.3 440 0.17 1.10 109 0.22 0.370 36.2 0.001 0.87 87 0.001 ‐ ‐ 0.04 0.168 17.0 0.12 1.62 159 0.032
Zn S  Sb  Se  Si  Sn  Sr Ti  Tl  V 
29
APPENDIX B: Results of Geochemical Analysis of Soil Samples Collected by ISGS from I-294 Bioswales in July 2011 (first year post-construction)
mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL
Date 
collected
Sample 
location
Sample 
weight (g)
Extract 
volume 
(mL)
Final 
volume 
(mL)
MDL (aqueous): 0.037 0.11 0.023 0.00085 0.00055 0.029 0.012 0.013 0.0058 0.0016
7/13/2011 9A.1.1A 0.9961 14 100 86.6 8698 3.71 <0.11 <MDL 11.0 0.093 9.37 2.31 0.730 73.2 0.085 0.00457 0.459 0.055 493 49490 2.91 0.038 3.82 1.20 <0.013 <MDL 1.31 0.146 14.7 0.582 0.229 23.0 0.161
7/13/2011 9A.1.1B 0.9945 14 100 41.9 4218 3.72 <0.11 <MDL 11.1 0.087 8.76 2.31 0.458 46.0 0.085 0.00188 0.189 0.055 686 68947 2.92 0.029 2.91 1.21 <0.013 <MDL 1.31 0.182 18.3 0.583 0.205 20.6 0.161
7/13/2011 9A.1.1C 1.0078 14 100 54.8 5435 3.67 <0.11 <MDL 10.9 0.097 9.65 2.28 0.755 74.9 0.084 0.00245 0.243 0.055 451 44785 2.88 0.025 2.44 1.19 <0.013 <MDL 1.29 0.115 11.4 0.576 0.174 17.2 0.159
7/13/2011 9A.1.1D 0.9936 14 100 49.6 4989 3.72 <0.11 <MDL 11.1 0.097 9.75 2.31 0.678 68.3 0.086 0.00193 0.194 0.055 467 46982 2.92 0.024 2.41 1.21 <0.013 <MDL 1.31 0.099 9.99 0.584 0.133 13.4 0.161
7/13/2011 9A.1.1E 1.0017 14 100 75.1 7499 3.69 <0.11 <MDL 11.0 0.126 12.6 2.30 0.591 59.0 0.085 0.00384 0.383 0.055 443 44201 2.90 0.042 4.20 1.20 <0.013 <MDL 1.30 0.142 14.1 0.579 0.223 22.3 0.160
7/13/2011 9A.1.2A 1.0024 14 100 113 11267 3.69 <0.11 <MDL 11.0 0.119 11.9 2.29 0.902 90.0 0.085 0.00603 0.601 0.055 252 25119 2.89 0.045 4.51 1.20 <0.013 <MDL 1.30 0.264 26.4 0.579 0.236 23.5 0.160
7/13/2011 9A.1.2B 1.0042 14 100 52.6 5237 3.68 <0.11 <MDL 11.0 0.094 9.36 2.29 0.370 36.8 0.085 0.00229 0.228 0.055 568 56573 2.89 0.029 2.92 1.19 <0.013 <MDL 1.29 0.135 13.5 0.578 0.141 14.0 0.159
7/13/2011 9A.1.2C 1.0810 14 100 55.3 5116 3.42 <0.11 <MDL 10.2 0.089 8.26 2.13 0.693 64.2 0.079 0.00231 0.214 0.051 414 38296 2.68 0.024 2.22 1.11 <0.013 <MDL 1.20 0.121 11.2 0.537 0.152 14.1 0.148
7/13/2011 9A.1.2D 1.0018 14 100 37.2 3708 3.69 <0.11 <MDL 11.0 0.069 6.91 2.30 0.397 39.7 0.085 0.00141 0.141 0.055 559 55802 2.89 0.019 1.92 1.20 <0.013 <MDL 1.30 0.086 8.63 0.579 0.111 11.1 0.160
7/13/2011 9A.1.2E 0.9945 14 100 90.3 9075 3.72 <0.11 <MDL 11.1 0.097 9.73 2.31 1.11 112 0.085 0.00532 0.535 0.055 233 23388 2.92 0.044 4.38 1.21 <0.013 <MDL 1.31 0.155 15.6 0.583 0.182 18.3 0.161
7/13/2011 9A.1.3A 0.9978 14 100 148 14879 3.71 <0.11 <MDL 11.0 0.145 14.6 2.31 1.17 117 0.085 0.00778 0.780 0.055 120 12008 2.91 0.050 4.98 1.20 <0.013 <MDL 1.30 0.234 23.5 0.581 0.195 19.5 0.160
7/13/2011 9A.1.3B 0.9993 14 100 93.2 9322 3.70 <0.11 <MDL 11.0 0.129 12.9 2.30 0.685 68.6 0.085 0.00466 0.466 0.055 454 45412 2.90 0.043 4.28 1.20 <0.013 <MDL 1.30 0.196 19.6 0.580 0.214 21.4 0.160
7/13/2011 9A.1.3C 1.0010 14 100 27.7 2766 3.70 <0.11 <MDL 11.0 0.062 6.24 2.30 0.184 18.4 0.085 0.00095 0.095 0.055 697 69590 2.90 0.018 1.76 1.20 <0.013 <MDL 1.30 0.079 7.85 0.579 0.099 9.87 0.160
7/13/2011 9A.1.3D 1.0131 14 100 47.9 4727 3.65 <0.11 <MDL 10.9 0.094 9.25 2.27 0.450 44.4 0.084 0.00222 0.219 0.054 662 65302 2.86 0.026 2.56 1.18 <0.013 <MDL 1.28 0.234 23.1 0.573 0.169 16.7 0.158
7/13/2011 9A.1.3E 1.0090 14 100 111 11015 3.67 <0.11 <MDL 10.9 0.122 12.1 2.28 0.931 92.3 0.084 0.00588 0.583 0.055 271 26890 2.87 0.038 3.81 1.19 <0.013 <MDL 1.29 0.185 18.4 0.575 0.245 24.2 0.159
7/13/2011 9A.2.1A 0.9966 14 100 109 10901 3.71 <0.11 <MDL 11.0 0.115 11.5 2.31 0.799 80.2 0.085 0.00570 0.572 0.055 405 40588 2.91 0.038 3.80 1.20 <0.013 <MDL 1.30 0.177 17.8 0.582 0.241 24.2 0.161
7/13/2011 9A.2.1B 1.0067 14 100 54.6 5424 3.68 <0.11 <MDL 10.9 0.083 8.26 2.28 0.572 56.9 0.084 0.00217 0.215 0.055 483 47944 2.88 0.021 2.14 1.19 <0.013 <MDL 1.29 0.111 11.0 0.576 0.158 15.6 0.159
7/13/2011 9A.2.1C 1.0069 14 100 59.6 5914 3.67 <0.11 <MDL 10.9 0.088 8.70 2.28 0.685 68.0 0.084 0.00250 0.248 0.055 398 39567 2.88 0.024 2.34 1.19 <0.013 <MDL 1.29 0.111 11.0 0.576 0.155 15.3 0.159
7/13/2011 9A.2.1D 1.0049 14 100 34.6 3447 3.68 <0.11 <MDL 10.9 0.070 6.99 2.29 0.335 33.3 0.085 0.00133 0.132 0.055 578 57537 2.89 0.016 1.58 1.19 <0.013 <MDL 1.29 0.084 8.33 0.577 0.112 11.1 0.159
7/13/2011 9A.2.1E 1.0124 14 100 99.8 9862 3.65 <0.11 <MDL 10.9 0.140 13.8 2.27 0.782 77.2 0.084 0.00547 0.540 0.054 414 40846 2.86 0.040 3.93 1.19 <0.013 <MDL 1.28 0.183 18.1 0.573 0.264 26.1 0.158
7/13/2011 9A.2.2A 1.0071 14 100 125 12456 3.67 <0.11 <MDL 10.9 0.131 13.0 2.28 0.888 88.1 0.084 0.00654 0.650 0.055 293 29123 2.88 0.042 4.21 1.19 <0.013 <MDL 1.29 0.203 20.1 0.576 0.271 26.9 0.159
7/13/2011 9A.2.2B 1.0091 14 100 53.8 5329 3.67 <0.11 <MDL 10.9 0.092 9.08 2.28 0.790 78.3 0.084 0.00259 0.256 0.055 398 39445 2.87 0.021 2.12 1.19 <0.013 <MDL 1.29 0.110 10.9 0.575 0.170 16.9 0.159
7/13/2011 9A.2.2C 0.9929 14 100 53.3 5370 3.73 <0.11 <MDL 11.1 0.091 9.16 2.32 0.743 74.8 0.086 0.00235 0.237 0.055 411 41362 2.92 0.022 2.26 1.21 <0.013 <MDL 1.31 0.101 10.2 0.584 0.156 15.7 0.161
7/13/2011 9A.2.2D 0.9993 14 100 57.4 5739 3.70 <0.11 <MDL 11.0 0.099 9.94 2.30 0.824 82.4 0.085 0.00242 0.243 0.055 397 39685 2.90 0.023 2.31 1.20 <0.013 <MDL 1.30 0.105 10.5 0.580 0.254 25.4 0.160
7/13/2011 9A.2.2E 0.9970 14 100 107 10708 3.71 <0.11 <MDL 11.0 0.128 12.8 2.31 0.793 79.6 0.085 0.00580 0.582 0.055 388 38869 2.91 0.040 4.04 1.20 <0.013 <MDL 1.30 0.171 17.2 0.582 0.241 24.2 0.160
7/13/2011 9A.2.3A 0.9995 14 100 93.5 9358 3.70 <0.11 <MDL 11.0 0.127 12.7 2.30 0.691 69.1 0.085 0.00506 0.506 0.055 497 49689 2.90 0.042 4.16 1.20 <0.013 <MDL 1.30 0.173 17.3 0.580 0.275 27.6 0.160
7/13/2011 9A.2.3B 1.0152 14 100 53.7 5289 3.64 <0.11 <MDL 10.8 0.091 8.95 2.27 0.669 65.9 0.084 0.00220 0.217 0.054 484 47641 2.86 0.022 2.13 1.18 <0.013 <MDL 1.28 0.098 9.63 0.571 0.183 18.0 0.158
7/13/2011 9A.2.3C 1.0073 14 100 74.1 7357 3.67 <0.11 <MDL 10.9 0.135 13.4 2.28 0.808 80.2 0.084 0.00351 0.349 0.055 506 50226 2.88 0.033 3.31 1.19 <0.013 <MDL 1.29 0.128 12.7 0.576 0.227 22.5 0.159
7/13/2011 9A.2.3D 0.9940 14 100 58.3 5867 3.72 <0.11 <MDL 11.1 0.113 11.4 2.31 0.390 39.3 0.086 0.00291 0.293 0.055 692 69655 2.92 0.032 3.27 1.21 <0.013 <MDL 1.31 0.118 11.9 0.584 0.188 18.9 0.161
7/13/2011 9A.2.3E 0.9927 14 100 124 12539 3.73 <0.11 <MDL 11.1 0.119 11.9 2.32 1.10 111 0.086 0.00737 0.742 0.055 136 13722 2.92 0.046 4.67 1.21 <0.013 <MDL 1.31 0.200 20.2 0.584 0.252 25.4 0.161
7/13/2011 9A.3.1A 1.0072 14 100 88.3 8766 3.67 <0.11 <MDL 10.9 0.123 12.2 2.28 0.615 61.1 0.084 0.00438 0.435 0.055 576 57161 2.88 0.037 3.71 1.19 <0.013 <MDL 1.29 0.180 17.9 0.576 0.335 33.3 0.159
7/13/2011 9A.3.1B 0.9989 14 100 72.1 7218 3.70 <0.11 <MDL 11.0 0.091 9.15 2.30 0.796 79.7 0.085 0.00325 0.326 0.055 419 41909 2.90 0.026 2.57 1.20 <0.013 <MDL 1.30 0.130 13.1 0.581 0.238 23.8 0.160
7/13/2011 9A.3.1C 0.9991 14 100 34.9 3495 3.70 <0.11 <MDL 11.0 0.056 5.58 2.30 0.288 28.8 0.085 0.00118 0.118 0.055 593 59377 2.90 0.017 1.73 1.20 <0.013 <MDL 1.30 0.071 7.09 0.581 0.259 25.9 0.160
7/13/2011 9A.3.1D 1.0128 14 100 64.2 6341 3.65 <0.11 <MDL 10.9 0.090 8.89 2.27 0.823 81.3 0.084 0.00271 0.268 0.054 401 39554 2.86 0.023 2.27 1.18 <0.013 <MDL 1.28 0.106 10.4 0.573 0.294 29.1 0.158
7/13/2011 9A.3.1E 0.9904 14 100 119 12045 3.74 <0.11 <MDL 11.1 0.119 12.0 2.32 0.812 82.0 0.086 0.00659 0.665 0.056 345 34832 2.93 0.039 3.95 1.21 <0.013 <MDL 1.31 0.180 18.2 0.586 0.285 28.7 0.162
7/13/2011 9A.3.2A 0.9931 14 100 89.2 8982 3.73 <0.11 <MDL 11.1 0.116 11.7 2.32 0.649 65.4 0.086 0.00436 0.439 0.055 563 56646 2.92 0.038 3.87 1.21 <0.013 <MDL 1.31 0.188 18.9 0.584 0.294 29.6 0.161
7/13/2011 9A.3.2B 1.0062 14 100 64.5 6407 3.68 <0.11 <MDL 10.9 0.085 8.48 2.29 0.653 64.9 0.084 0.00285 0.283 0.055 446 44339 2.88 0.024 2.35 1.19 <0.013 <MDL 1.29 0.117 11.7 0.576 0.160 15.9 0.159
7/13/2011 9A.3.2C 1.0010 14 100 56.6 5650 3.70 <0.11 <MDL 11.0 0.085 8.48 2.30 0.744 74.3 0.085 0.00249 0.249 0.055 406 40561 2.90 0.020 2.00 1.20 <0.013 <MDL 1.30 0.095 9.52 0.579 0.161 16.0 0.160
7/13/2011 9A.3.2D 0.9956 14 100 61.3 6160 3.72 <0.11 <MDL 11.0 0.082 8.22 2.31 0.783 78.6 0.085 0.00280 0.281 0.055 396 39755 2.91 0.023 2.26 1.21 <0.013 <MDL 1.31 0.102 10.2 0.583 0.165 16.6 0.161
7/13/2011 9A.3.2E 1.0096 14 100 158 15651 3.66 <0.11 <MDL 10.9 0.154 15.2 2.28 1.04 103 0.084 0.00840 0.832 0.054 82.8 8203 2.87 0.066 6.55 1.19 <0.013 <MDL 1.29 0.272 26.9 0.574 0.332 32.8 0.158
7/13/2011 9A.3.3A 1.0042 14 100 94.4 9404 3.68 <0.11 <MDL 11.0 0.133 13.3 2.29 0.611 60.8 0.085 0.00465 0.463 0.055 559 55635 2.89 0.057 5.72 1.19 <0.013 <MDL 1.29 0.172 17.1 0.578 0.408 40.7 0.159
7/13/2011 9A.3.3B 0.9955 14 100 132 13236 3.72 <0.11 <MDL 11.0 0.145 14.6 2.31 0.889 89.3 0.085 0.00674 0.677 0.055 340 34176 2.91 0.060 6.03 1.21 <0.013 <MDL 1.31 0.210 21.1 0.583 0.283 28.4 0.161
7/13/2011 9A.3.3C 0.9977 14 100 71.8 7199 3.71 <0.11 <MDL 11.0 0.107 10.7 2.31 0.897 89.9 0.085 0.00309 0.309 0.055 358 35890 2.91 0.035 3.47 1.20 <0.013 <MDL 1.30 0.117 11.7 0.581 0.223 22.3 0.160
7/13/2011 9A.3.3D 0.9972 14 100 105 10578 3.71 <0.11 <MDL 11.0 0.102 10.2 2.31 0.744 74.6 0.085 0.00535 0.537 0.055 372 37319 2.91 0.048 4.78 1.20 <0.013 <MDL 1.30 0.168 16.9 0.582 0.235 23.5 0.160
7/13/2011 9A.3.3E 1.0025 14 100 185 18425 3.69 <0.11 <MDL 11.0 0.154 15.3 2.29 1.08 107 0.085 0.00994 0.992 0.055 119 11825 2.89 0.062 6.21 1.20 <0.013 <MDL 1.30 0.258 25.7 0.579 0.327 32.6 0.160
7/13/2011 9A.4.1A 1.0082 14 100 101 9980 3.67 <0.11 <MDL 10.9 0.129 12.8 2.28 0.760 75.4 0.084 0.00514 0.510 0.055 527 52279 2.88 0.060 5.96 1.19 0.014 1.38 1.29 0.183 18.2 0.575 0.499 49.5 0.159
7/13/2011 9A.4.1B 1.0156 14 100 83.9 8258 3.64 <0.11 <MDL 10.8 0.100 9.88 2.26 0.743 73.2 0.084 0.00389 0.383 0.054 424 41734 2.86 0.039 3.83 1.18 <0.013 <MDL 1.28 0.139 13.7 0.571 0.286 28.2 0.158
7/13/2011 9A.4.1C 1.0115 14 100 64.2 6351 3.66 <0.11 <MDL 10.9 0.097 9.59 2.27 0.777 76.8 0.084 0.00274 0.270 0.054 425 41985 2.87 0.033 3.29 1.19 <0.013 <MDL 1.29 0.109 10.8 0.573 0.405 40.0 0.158
7/13/2011 9A.4.1D 1.0063 14 100 66.5 6608 3.68 <0.11 <MDL 10.9 0.087 8.64 2.29 0.710 70.6 0.084 0.00279 0.277 0.055 428 42492 2.88 0.034 3.41 1.19 <0.013 <MDL 1.29 0.106 10.5 0.576 0.427 42.4 0.159
7/13/2011 9A.4.1E 1.0006 14 100 155 15527 3.70 <0.11 <MDL 11.0 0.154 15.4 2.30 1.00 100 0.085 0.00823 0.823 0.055 200 20036 2.90 0.061 6.07 1.20 <0.013 <MDL 1.30 0.225 22.5 0.580 0.333 33.3 0.160
7/13/2011 9A.4.2A 0.9968 14 100 93.6 9395 3.71 <0.11 <MDL 11.0 0.112 11.2 2.31 0.783 78.6 0.085 0.00450 0.451 0.055 479 48074 2.91 0.050 5.02 1.20 <0.013 <MDL 1.30 0.204 20.5 0.582 0.207 20.8 0.161
7/13/2011 9A.4.2B 1.0093 14 100 124 12270 3.67 <0.11 <MDL 10.9 0.150 14.9 2.28 0.781 77.4 0.084 0.00587 0.582 0.054 450 44630 2.87 0.061 6.05 1.19 <0.013 <MDL 1.29 0.215 21.3 0.575 0.238 23.6 0.159
7/13/2011 9A.4.2C 0.9944 14 100 30.2 3036 3.72 <0.11 <MDL 11.1 0.092 9.25 2.31 0.479 48.2 0.085 0.00128 0.129 0.055 672 67611 2.92 0.039 3.91 1.21 <0.013 <MDL 1.31 0.255 25.6 0.583 0.229 23.1 0.161
7/13/2011 9A.4.2D 0.9969 14 100 78.0 7820 3.71 <0.11 <MDL 11.0 0.104 10.4 2.31 0.856 85.9 0.085 0.00354 0.355 0.055 376 37707 2.91 0.038 3.77 1.20 <0.013 <MDL 1.30 0.136 13.7 0.582 0.193 19.4 0.160
7/13/2011 9A.4.2E 0.9933 14 100 180 18167 3.72 <0.11 <MDL 11.1 0.429 43.2 2.32 1.12 113 0.086 0.01178 1.19 0.055 92.6 9325 2.92 0.083 8.39 1.21 <0.013 <MDL 1.31 0.285 28.7 0.584 0.298 30.0 0.161
7/13/2011 9A.4.3A 1.0008 14 100 107 10647 3.70 <0.11 <MDL 11.0 0.147 14.7 2.30 0.631 63.1 0.085 0.00531 0.530 0.055 468 46753 2.90 0.057 5.71 1.20 <0.013 <MDL 1.30 0.181 18.1 0.580 0.282 28.1 0.160
7/13/2011 9A.4.3B 1.004 14 100 63.4 6314 3.69 <0.11 <MDL 11.0 0.086 8.58 2.29 0.733 73.0 0.085 0.00272 0.271 0.055 425 42304 2.89 0.034 3.40 1.20 <0.013 <MDL 1.29 0.112 11.2 0.578 0.171 17.1 0.159
7/13/2011 9A.4.3C 0.9924 14 100 56.4 5679 3.73 <0.11 <MDL 11.1 0.106 10.7 2.32 0.823 82.9 0.086 0.00279 0.282 0.055 448 45177 2.92 0.036 3.62 1.21 <0.013 <MDL 1.31 0.139 14.0 0.584 0.240 24.2 0.161
7/13/2011 9A.4.3D 0.994 14 100 62.8 6314 3.72 <0.11 <MDL 11.1 0.095 9.58 2.31 0.646 65.0 0.086 0.00306 0.308 0.055 458 46060 2.92 0.037 3.72 1.21 <0.013 <MDL 1.31 0.171 17.2 0.584 0.167 16.8 0.161
7/13/2011 9A.4.3E 0.9995 14 100 141 14099 3.70 <0.11 <MDL 11.0 0.121 12.1 2.30 1.35 135 0.085 0.00800 0.801 0.055 145 14512 2.90 0.063 6.33 1.20 0.022 2.16 1.30 0.246 24.6 0.580 0.218 21.9 0.160
7/13/2011 9A.4.4A 0.9991 14 100 98.5 9856 3.70 <0.11 <MDL 11.0 0.133 13.3 2.30 0.626 62.6 0.085 0.00510 0.510 0.055 549 54994 2.90 0.067 6.74 1.20 <0.013 <MDL 1.30 0.194 19.4 0.581 2.12 212 0.160
7/13/2011 9A.4.4B 1.0008 14 100 51.3 5124 3.70 <0.11 <MDL 11.0 0.086 8.63 2.30 0.612 61.2 0.085 0.00238 0.238 0.055 458 45746 2.90 0.033 3.25 1.20 <0.013 <MDL 1.30 0.115 11.5 0.580 1.24 124 0.160
7/13/2011 9A.4.4C 0.9995 14 100 54.8 5487 3.70 <0.11 <MDL 11.0 0.105 10.5 2.30 0.828 82.9 0.085 0.00261 0.261 0.055 436 43669 2.90 0.031 3.12 1.20 <0.013 <MDL 1.30 0.119 11.9 0.580 0.154 15.4 0.160
7/13/2011 9A.4.4D 1.0084 14 100 81.8 8112 3.67 <0.11 <MDL 10.9 0.115 11.4 2.28 0.882 87.5 0.084 0.00401 0.398 0.055 381 37733 2.88 0.043 4.29 1.19 <0.013 <MDL 1.29 0.142 14.1 0.575 0.190 18.9 0.159
7/13/2011 9A.4.4E 1.0081 14 100 146 14503 3.67 <0.11 <MDL 10.9 0.125 12.4 2.28 1.08 107 0.084 0.00767 0.760 0.055 187 18570 2.88 0.060 6.00 1.19 <0.013 <MDL 1.29 0.290 28.7 0.575 0.209 20.7 0.159
7/13/2011 9A.5.1A 0.9989 14 100 80.6 8073 3.70 <0.11 <MDL 11.0 0.103 10.3 2.30 0.544 54.5 0.085 0.00429 0.430 0.055 549 54973 2.90 0.056 5.64 1.20 <0.013 <MDL 1.30 0.153 15.3 0.581 0.201 20.2 0.160
7/13/2011 9A.5.1B 1.0056 14 100 64.1 6371 3.68 <0.11 <MDL 10.9 0.073 7.22 2.29 0.777 77.3 0.085 0.00282 0.280 0.055 386 38413 2.88 0.026 2.55 1.19 <0.013 <MDL 1.29 0.118 11.7 0.577 0.156 15.5 0.159
7/13/2011 9A.5.1C 1.003 14 100 47.3 4718 3.69 <0.11 <MDL 11.0 0.073 7.24 2.29 0.519 51.8 0.085 0.00191 0.191 0.055 615 61282 2.89 0.023 2.32 1.20 <0.013 <MDL 1.30 0.105 10.4 0.578 0.157 15.6 0.160
7/13/2011 9A.5.1D 1.0019 14 100 92.1 9197 3.69 <0.11 <MDL 11.0 0.084 8.42 2.30 0.712 71.1 0.085 0.00422 0.421 0.055 384 38304 2.89 0.034 3.36 1.20 <0.013 <MDL 1.30 0.162 16.2 0.579 0.177 17.7 0.160
7/13/2011 9A.5.1E 1.0087 14 100 154 15288 3.67 <0.11 <MDL 10.9 0.078 7.71 2.28 1.33 131 0.084 0.00834 0.827 0.055 113 11181 2.87 0.050 4.95 1.19 <0.013 <MDL 1.29 0.243 24.1 0.575 0.196 19.5 0.159
7/13/2011 9A.5.2A 1.0039 14 100 112 11205 3.69 <0.11 <MDL 11.0 0.125 12.4 2.29 0.858 85.5 0.085 0.00571 0.569 0.055 433 43153 2.89 0.051 5.07 1.20 <0.013 <MDL 1.29 0.207 20.6 0.578 0.247 24.6 0.159
7/13/2011 9A.5.2B 0.9942 14 100 61.0 6140 3.72 <0.11 <MDL 11.1 0.087 8.74 2.31 0.778 78.2 0.085 0.00250 0.251 0.055 435 43786 2.92 0.027 2.74 1.21 <0.013 <MDL 1.31 0.110 11.1 0.583 0.159 16.0 0.161
7/14/2011 9A.5.2C 0.9939 14 100 71.3 7170 3.72 <0.11 <MDL 11.1 0.087 8.74 2.31 0.724 72.9 0.086 0.00316 0.318 0.055 429 43186 2.92 0.030 2.99 1.21 0.017 1.69 1.31 0.137 13.8 0.584 0.180 18.2 0.161
7/14/2011 9A.5.2D 0.9947 14 100 64.3 6465 3.72 <0.11 <MDL 11.1 0.081 8.13 2.31 0.771 77.5 0.085 0.00281 0.282 0.055 378 37967 2.92 0.028 2.81 1.21 0.016 1.58 1.31 0.115 11.6 0.583 0.168 16.9 0.161
7/14/2011 9A.5.2E 1.0061 14 100 155 15413 3.68 <0.11 <MDL 10.9 0.098 9.78 2.29 1.28 127 0.084 0.00810 0.805 0.055 142 14131 2.88 0.052 5.13 1.19 <0.013 <MDL 1.29 0.240 23.9 0.576 0.227 22.6 0.159
7/14/2011 9A.5.3A 1.0010 14 100 109 10903 3.70 <0.11 <MDL 11.0 0.112 11.1 2.30 0.841 84.1 0.085 0.00593 0.592 0.055 376 37596 2.90 0.055 5.53 1.20 <0.013 <MDL 1.30 0.203 20.3 0.579 0.242 24.2 0.160
Cd  Co Cr  Cu Ca Al  As   B  Ba  Be
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APPENDIX B: Results of Geochemical Analysis of Soil Samples Collected by ISGS from I-294 Bioswales in July 2011 (first year post-construction)
mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL
Date 
collected
Sample 
location
Sample 
weight (g)
Extract 
volume 
(mL)
Final 
volume 
(mL)
MDL (aqueous): 0.037 0.11 0.023 0.00085 0.00055 0.029 0.012 0.013 0.0058 0.0016
Cd  Co Cr  Cu Ca Al  As   B  Ba  Be
7/14/2011 9A.5.3B 0.9966 14 100 23.1 2318 3.71 <0.11 <MDL 11.0 0.055 5.50 2.31 0.215 21.6 0.085 0.00095 0.095 0.055 683 68562 2.91 0.020 1.96 1.20 <0.013 <MDL 1.30 0.114 11.4 0.582 0.091 9.16 0.161
7/14/2011 9A.5.3C 0.9919 14 100 61.6 6213 3.73 <0.11 <MDL 11.1 0.085 8.54 2.32 0.735 74.1 0.086 0.00266 0.268 0.055 394 39701 2.92 0.029 2.90 1.21 <0.013 <MDL 1.31 0.109 11.0 0.585 0.156 15.7 0.161
7/14/2011 9A.5.3D 0.9953 14 100 68.9 6926 3.72 <0.11 <MDL 11.1 0.092 9.28 2.31 0.850 85.4 0.085 0.00312 0.314 0.055 343 34412 2.91 0.031 3.09 1.21 <0.013 <MDL 1.31 0.125 12.6 0.583 0.164 16.5 0.161
7/14/2011 9A.5.3E 1.0017 14 100 160 16008 3.69 <0.11 <MDL 11.0 0.097 9.64 2.30 1.40 140 0.085 0.00847 0.845 0.055 111 11105 2.90 0.055 5.48 1.20 <0.013 <MDL 1.30 0.242 24.2 0.579 0.233 23.2 0.160
7/14/2011 9A.5.4A 1.0115 14 100 127 12522 3.66 <0.11 <MDL 10.9 0.143 14.1 2.27 0.893 88.3 0.084 0.00667 0.659 0.054 369 36432 2.87 0.060 5.92 1.19 <0.013 <MDL 1.29 0.224 22.2 0.573 0.257 25.4 0.158
7/14/2011 9A.5.4B 0.9977 14 100 72.8 7298 3.71 <0.11 <MDL 11.0 0.101 10.2 2.31 0.762 76.3 0.085 0.00333 0.333 0.055 394 39443 2.91 0.033 3.31 1.20 <0.013 <MDL 1.30 0.153 15.4 0.581 0.169 17.0 0.160
7/14/2011 9A.5.4C 1.0114 14 100 113 11166 3.66 <0.11 <MDL 10.9 0.111 11.0 2.27 0.734 72.6 0.084 0.00521 0.515 0.054 494 48838 2.87 0.054 5.36 1.19 <0.013 <MDL 1.29 0.203 20.0 0.573 0.226 22.4 0.158
7/14/2011 9A.5.4D 1.0020 14 100 66.4 6623 3.69 <0.11 <MDL 11.0 0.111 11.1 2.30 0.761 76.0 0.085 0.00300 0.299 0.055 362 36173 2.89 0.041 4.13 1.20 <0.013 <MDL 1.30 0.112 11.2 0.579 0.176 17.6 0.160
7/14/2011 9A.5.4E 1.0019 14 100 148 14791 3.69 <0.11 <MDL 11.0 0.147 14.7 2.30 1.10 109 0.085 0.00766 0.765 0.055 166 16540 2.89 0.074 7.41 1.20 <0.013 <MDL 1.30 0.226 22.5 0.579 0.287 28.6 0.160
7/14/2011 9A.6.1A 0.9977 14 100 104 10470 3.71 <0.11 <MDL 11.0 0.107 10.8 2.31 0.779 78.1 0.085 0.00553 0.554 0.055 343 34379 2.91 0.049 4.87 1.20 <0.013 <MDL 1.30 0.190 19.0 0.581 0.215 21.5 0.160
7/14/2011 9A.6.1B 1.0075 14 100 69.2 6869 3.67 <0.11 <MDL 10.9 0.110 10.9 2.28 0.764 75.8 0.084 0.00310 0.308 0.055 409 40551 2.88 0.038 3.73 1.19 <0.013 <MDL 1.29 0.130 12.9 0.576 0.165 16.4 0.159
7/14/2011 9A.6.1C 1.0032 14 100 63.9 6370 3.69 <0.11 <MDL 11.0 0.096 9.60 2.29 0.674 67.2 0.085 0.00282 0.281 0.055 385 38345 2.89 0.032 3.23 1.20 0.021 2.07 1.30 0.119 11.8 0.578 0.145 14.4 0.159
7/14/2011 9A.6.1D 0.9966 14 100 138 13812 3.71 0.13 13.2 11.0 0.126 12.6 2.31 1.14 114 0.085 0.00662 0.664 0.055 365 36637 2.91 0.067 6.70 1.20 0.019 1.92 1.30 0.229 23.0 0.582 0.192 19.3 0.161
7/14/2011 9A.6.1E 1.0083 14 100 139 13770 3.67 <0.11 <MDL 10.9 0.140 13.9 2.28 0.877 87.0 0.084 0.00733 0.727 0.055 208 20598 2.88 0.061 6.07 1.19 <0.013 <MDL 1.29 0.216 21.4 0.575 0.285 28.3 0.159
7/14/2011 9A.6.2A 1.0075 14 100 81.5 8089 3.67 <0.11 <MDL 10.9 0.099 9.87 2.28 0.766 76.1 0.084 0.00381 0.378 0.055 396 39285 2.88 0.042 4.16 1.19 <0.013 <MDL 1.29 0.137 13.6 0.576 0.172 17.1 0.159
7/14/2011 9A.6.2B 1.0011 14 100 65.6 6551 3.70 <0.11 <MDL 11.0 0.103 10.3 2.30 0.755 75.4 0.085 0.00307 0.307 0.055 407 40647 2.90 0.036 3.58 1.20 0.023 2.29 1.30 0.119 11.9 0.579 0.170 17.0 0.160
7/14/2011 9A.6.2C 1.0017 14 100 68.7 6853 3.69 <0.11 <MDL 11.0 0.097 9.70 2.30 1.14 114 0.085 0.00352 0.352 0.055 366 36544 2.90 0.041 4.08 1.20 <0.013 <MDL 1.30 0.121 12.1 0.579 0.158 15.8 0.160
7/14/2011 9A.6.2D 0.9930 14 100 63.1 6356 3.73 <0.11 <MDL 11.1 0.100 10.1 2.32 0.733 73.8 0.086 0.00287 0.289 0.055 388 39082 2.92 0.034 3.44 1.21 <0.013 <MDL 1.31 0.125 12.6 0.584 0.157 15.8 0.161
7/14/2011 9A.6.2E 0.9995 14 100 158 15814 3.70 <0.11 <MDL 11.0 0.121 12.1 2.30 0.875 87.5 0.085 0.00830 0.831 0.055 83.8 8389 2.90 0.056 5.58 1.20 <0.013 <MDL 1.30 0.250 25.0 0.580 0.245 24.5 0.160
7/14/2011 9A.6.3A 1.0120 14 100 136 13402 3.66 <0.11 <MDL 10.9 0.128 12.6 2.27 1.29 128 0.084 0.00724 0.716 0.054 396 39173 2.87 0.054 5.35 1.19 <0.013 <MDL 1.28 0.268 26.5 0.573 0.292 28.9 0.158
7/14/2011 9A.6.3B 0.9985 14 100 79.3 7945 3.71 <0.11 <MDL 11.0 0.101 10.2 2.30 1.41 141 0.085 0.00359 0.360 0.055 519 51963 2.90 0.035 3.46 1.20 <0.013 <MDL 1.30 0.182 18.2 0.581 0.255 25.6 0.160
7/14/2011 9A.6.3C 1.0022 14 100 61.9 6175 3.69 <0.11 <MDL 11.0 0.123 12.3 2.29 0.982 98.0 0.085 0.00255 0.254 0.055 534 53238 2.89 0.029 2.89 1.20 <0.013 <MDL 1.30 0.196 19.6 0.579 0.278 27.7 0.160
7/14/2011 9A.6.3D 0.9961 14 100 68.7 6899 3.71 <0.11 <MDL 11.0 0.098 9.87 2.31 0.387 38.8 0.085 0.00304 0.305 0.055 649 65135 2.91 0.050 5.03 1.20 <0.013 <MDL 1.31 0.169 17.0 0.582 0.177 17.7 0.161
7/14/2011 9A.6.3E 1.0135 14 100 165 16261 3.65 <0.11 <MDL 10.9 0.091 8.93 2.27 1.22 120 0.084 0.00908 0.896 0.054 103 10149 2.86 0.053 5.23 1.18 <0.013 <MDL 1.28 0.258 25.5 0.572 0.246 24.2 0.158
7/14/2011 9A.6.4A 1.0039 14 100 150 14919 3.69 0.17 17.0 11.0 0.138 13.8 2.29 3.41 340 0.085 0.00788 0.785 0.055 127 12663 2.89 0.073 7.24 1.20 <0.013 <MDL 1.29 0.288 28.7 0.578 0.292 29.1 0.159
7/14/2011 9A.6.4B 1.0051 14 100 136 13495 3.68 <0.11 <MDL 10.9 0.137 13.6 2.29 1.18 117 0.085 0.00677 0.674 0.055 199 19770 2.89 0.054 5.35 1.19 <0.013 <MDL 1.29 0.222 22.1 0.577 0.242 24.1 0.159
7/14/2011 9A.6.4C 1.0033 14 100 72.0 7175 3.69 <0.11 <MDL 11.0 0.101 10.1 2.29 0.882 88.0 0.085 0.00289 0.288 0.055 456 45437 2.89 0.031 3.05 1.20 <0.013 <MDL 1.30 0.138 13.7 0.578 0.242 24.1 0.159
7/14/2011 9A.6.4D 0.9912 14 100 158 15914 3.73 0.17 17.1 11.1 0.122 12.3 2.32 4.73 477 0.086 0.00781 0.788 0.055 64.1 6470 2.93 0.078 7.84 1.21 <0.013 <MDL 1.31 0.259 26.1 0.585 0.225 22.7 0.161
7/14/2011 9A.6.4E 0.9967 14 100 166 16630 3.71 <0.11 <MDL 11.0 0.118 11.9 2.31 0.939 94.2 0.085 0.00829 0.832 0.055 103 10299 2.91 0.052 5.17 1.20 <0.013 <MDL 1.30 0.250 25.1 0.582 0.232 23.3 0.161
7/14/2011 9A.7.1A 0.9924 14 100 135 13579 3.73 <0.11 <MDL 11.1 0.135 13.6 2.32 0.906 91.3 0.086 0.00688 0.693 0.055 213 21473 2.92 0.053 5.32 1.21 <0.013 <MDL 1.31 0.221 22.3 0.584 0.336 33.9 0.161
7/14/2011 9A.7.1B 0.9965 14 100 120 12010 3.71 <0.11 <MDL 11.0 0.120 12.0 2.31 0.998 100 0.085 0.00595 0.597 0.055 297 29796 2.91 0.055 5.55 1.20 <0.013 <MDL 1.30 0.226 22.7 0.582 0.265 26.6 0.161
7/14/2011 9A.7.1C 1.0095 14 100 101 10001 3.67 0.12 12.0 10.9 0.129 12.8 2.28 0.637 63.1 0.084 0.00468 0.464 0.054 397 39343 2.87 0.071 7.00 1.19 <0.013 <MDL 1.29 0.193 19.1 0.575 0.266 26.4 0.158
7/14/2011 9A.7.1D 1.0093 14 100 64.0 6338 3.67 <0.11 <MDL 10.9 0.102 10.1 2.28 0.973 96.4 0.084 0.00284 0.282 0.054 406 40231 2.87 0.029 2.84 1.19 <0.013 <MDL 1.29 0.128 12.7 0.575 0.216 21.4 0.159
7/14/2011 9A.7.1E 1.0035 14 100 158 15782 3.69 <0.11 <MDL 11.0 0.119 11.9 2.29 1.58 157 0.085 0.00824 0.821 0.055 60.0 5976 2.89 0.056 5.61 1.20 <0.013 <MDL 1.30 0.261 26.0 0.578 0.271 27.0 0.159
7/14/2011 9A.7.2A 1.0035 14 100 140 13967 3.69 <0.11 <MDL 11.0 0.135 13.5 2.29 1.25 125 0.085 0.00716 0.714 0.055 214 21369 2.89 0.057 5.71 1.20 <0.013 <MDL 1.30 0.232 23.1 0.578 0.327 32.6 0.159
7/14/2011 9A.7.2B 0.9986 14 100 87.6 8774 3.71 <0.11 <MDL 11.0 0.112 11.2 2.30 0.844 84.5 0.085 0.00403 0.404 0.055 298 29883 2.90 0.036 3.58 1.20 <0.013 <MDL 1.30 0.186 18.6 0.581 0.219 21.9 0.160
7/14/2011 9A.7.2C 1.0168 14 100 78.6 7732 3.64 <0.11 <MDL 10.8 0.103 10.1 2.26 0.812 79.9 0.084 0.00341 0.335 0.054 390 38309 2.85 0.033 3.23 1.18 <0.013 <MDL 1.28 0.134 13.2 0.570 0.222 21.8 0.157
7/14/2011 9A.7.2D 0.9994 14 100 77.1 7713 3.70 <0.11 <MDL 11.0 0.113 11.3 2.30 0.762 76.3 0.085 0.00344 0.344 0.055 338 33790 2.90 0.039 3.94 1.20 <0.013 <MDL 1.30 0.291 29.1 0.580 0.231 23.1 0.160
7/14/2011 9A.7.2E 0.9966 14 100 161 16183 3.71 <0.11 <MDL 11.0 0.118 11.9 2.31 1.46 147 0.085 0.00811 0.814 0.055 56.8 5701 2.91 0.066 6.61 1.20 <0.013 <MDL 1.30 0.254 25.5 0.582 0.225 22.6 0.161
7/14/2011 9A.7.3A 0.9995 14 100 122 12183 3.70 <0.11 <MDL 11.0 0.133 13.3 2.30 1.09 109 0.085 0.00615 0.615 0.055 298 29864 2.90 0.060 6.01 1.20 <0.013 <MDL 1.30 0.229 22.9 0.580 0.292 29.2 0.160
7/14/2011 9A.7.3B 0.9973 14 100 67.3 6747 3.71 <0.11 <MDL 11.0 0.100 10.0 2.31 0.745 74.7 0.085 0.00302 0.303 0.055 349 34945 2.91 0.031 3.15 1.20 <0.013 <MDL 1.30 0.134 13.5 0.582 0.216 21.6 0.160
7/14/2011 9A.7.3C 0.9924 14 100 58.6 5904 3.73 <0.11 <MDL 11.1 0.095 9.58 2.32 0.696 70.1 0.086 0.00235 0.237 0.055 495 49838 2.92 0.029 2.90 1.21 <0.013 <MDL 1.31 0.130 13.1 0.584 0.228 23.0 0.161
7/14/2011 9A.7.3D 1.0002 14 100 71.1 7113 3.70 <0.11 <MDL 11.0 0.091 9.09 2.30 0.704 70.4 0.085 0.00315 0.315 0.055 381 38117 2.90 0.035 3.46 1.20 <0.013 <MDL 1.30 0.143 14.3 0.580 0.174 17.4 0.160
7/14/2011 9A.7.3E 1.0097 14 100 172 17046 3.66 <0.11 <MDL 10.9 0.154 15.3 2.28 1.58 156 0.084 0.00863 0.855 0.054 62.7 6209 2.87 0.067 6.61 1.19 <0.013 <MDL 1.29 0.270 26.8 0.574 0.249 24.7 0.158
7/14/2011 9A.7.4A 0.9946 14 100 153 15341 3.72 0.13 13.1 11.1 0.134 13.5 2.31 2.83 285 0.085 0.00743 0.747 0.055 77.4 7779 2.92 0.071 7.14 1.21 <0.013 <MDL 1.31 0.256 25.7 0.583 0.189 19.0 0.161
7/14/2011 9A.7.4B 1.0043 14 100 141 14049 3.68 <0.11 <MDL 11.0 0.138 13.7 2.29 1.81 180 0.085 0.00707 0.704 0.055 152 15126 2.89 0.062 6.21 1.19 <0.013 <MDL 1.29 0.230 22.9 0.578 0.208 20.7 0.159
7/14/2011 9A.7.4C 1.0117 14 100 115 11402 3.66 0.11 10.9 10.9 0.133 13.1 2.27 0.808 79.9 0.084 0.00554 0.548 0.054 342 33846 2.87 0.071 7.03 1.19 <0.013 <MDL 1.28 0.234 23.1 0.573 0.196 19.3 0.158
7/14/2011 9A.7.4D 0.9975 14 100 115 11480 3.71 <0.11 <MDL 11.0 0.132 13.2 2.31 1.02 103 0.085 0.00514 0.515 0.055 211 21158 2.91 0.065 6.48 1.20 <0.013 <MDL 1.30 0.222 22.3 0.581 0.219 21.9 0.160
7/14/2011 9A.7.4E 1.0006 14 100 127 12684 3.70 <0.11 <MDL 11.0 0.126 12.6 2.30 1.40 140 0.085 0.00670 0.670 0.055 167 16691 2.90 0.060 5.95 1.20 <0.013 <MDL 1.30 0.237 23.7 0.580 0.309 30.9 0.160
7/14/2011 9A.8.1A 1.0056 14 100 128 12763 3.68 <0.11 <MDL 10.9 0.117 11.6 2.29 1.15 115 0.085 0.00690 0.686 0.055 204 20296 2.88 0.119 11.9 1.19 <0.013 <MDL 1.29 0.222 22.1 0.577 0.312 31.0 0.159
7/14/2011 9A.8.1B 1.0026 14 100 92.6 9240 3.69 <0.11 <MDL 11.0 0.109 10.8 2.29 0.992 99.0 0.085 0.00431 0.429 0.055 278 27727 2.89 0.043 4.28 1.20 <0.013 <MDL 1.30 0.184 18.4 0.578 0.193 19.3 0.160
7/14/2011 9A.8.1C 1.0063 14 100 65.2 6476 3.68 <0.11 <MDL 10.9 0.099 9.86 2.29 0.707 70.2 0.084 0.00293 0.291 0.055 392 38987 2.88 0.035 3.44 1.19 <0.013 <MDL 1.29 0.167 16.6 0.576 0.239 23.7 0.159
7/14/2011 9A.8.1D 0.9974 14 100 90.5 9075 3.71 <0.11 <MDL 11.0 0.105 10.5 2.31 1.60 160 0.085 0.00428 0.429 0.055 242 24228 2.91 0.060 6.05 1.20 <0.013 <MDL 1.30 0.166 16.6 0.582 0.221 22.2 0.160
7/14/2011 9A.8.1E 1.0043 14 100 154 15372 3.68 <0.11 <MDL 11.0 0.121 12.1 2.29 1.11 110 0.085 0.00781 0.777 0.055 82.9 8255 2.89 0.065 6.48 1.19 <0.013 <MDL 1.29 0.272 27.1 0.578 0.224 22.3 0.159
7/14/2011 9A.8.2A 1.0004 14 100 113 11254 3.70 <0.11 <MDL 11.0 0.116 11.6 2.30 1.08 108 0.085 0.00598 0.598 0.055 291 29065 2.90 0.057 5.70 1.20 <0.013 <MDL 1.30 0.216 21.6 0.580 0.328 32.7 0.160
7/14/2011 9A.8.2B 1.0026 14 100 58.7 5852 3.69 <0.11 <MDL 11.0 0.106 10.5 2.29 0.726 72.4 0.085 0.00247 0.247 0.055 411 41027 2.89 0.033 3.31 1.20 <0.013 <MDL 1.30 0.114 11.4 0.578 0.175 17.4 0.160
7/14/2011 9A.8.2C 1.0036 14 100 71.2 7091 3.69 <0.11 <MDL 11.0 0.107 10.7 2.29 0.814 81.1 0.085 0.00314 0.313 0.055 346 34469 2.89 0.047 4.73 1.20 <0.013 <MDL 1.30 0.129 12.8 0.578 0.177 17.6 0.159
7/14/2011 9A.8.2D 1.0108 14 100 60.7 6010 3.66 <0.11 <MDL 10.9 0.102 10.1 2.28 0.865 85.6 0.084 0.00290 0.287 0.054 370 36618 2.87 0.034 3.40 1.19 <0.013 <MDL 1.29 0.125 12.3 0.574 0.172 17.0 0.158
7/14/2011 9A.8.2E 1.0056 14 100 137 13600 3.68 <0.11 <MDL 10.9 0.124 12.3 2.29 1.09 109 0.085 0.00703 0.699 0.055 92.1 9157 2.88 0.066 6.60 1.19 <0.013 <MDL 1.29 0.226 22.5 0.577 0.232 23.1 0.159
7/14/2011 9A.8.3A 1.0149 14 100 91.8 9044 3.65 <0.11 <MDL 10.8 0.153 15.0 2.27 0.786 77.4 0.084 0.00450 0.443 0.054 491 48401 2.86 0.062 6.13 1.18 <0.013 <MDL 1.28 0.208 20.5 0.571 0.547 53.9 0.158
7/14/2011 9A.8.3B 1.0099 14 100 115 11371 3.66 0.11 10.9 10.9 0.135 13.3 2.28 1.28 127 0.084 0.00586 0.581 0.054 279 27650 2.87 0.071 7.01 1.19 0.037 3.66 1.29 0.204 20.2 0.574 0.260 25.7 0.158
7/14/2011 9A.8.3C 1.0012 14 100 59.9 5983 3.70 <0.11 <MDL 11.0 0.100 9.99 2.30 0.894 89.3 0.085 0.00283 0.283 0.055 348 34723 2.90 0.034 3.43 1.20 <0.013 <MDL 1.30 0.151 15.1 0.579 0.209 20.9 0.160
7/14/2011 9A.8.3D 0.9989 14 100 71.9 7200 3.70 <0.11 <MDL 11.0 0.122 12.2 2.30 0.700 70.1 0.085 0.00315 0.316 0.055 358 35812 2.90 0.038 3.83 1.20 <0.013 <MDL 1.30 0.162 16.2 0.581 0.207 20.7 0.160
7/14/2011 9A.8.3E 1.0048 14 100 132 13179 3.68 0.11 11.4 10.9 0.099 9.80 2.29 1.38 137 0.085 0.00658 0.655 0.055 46.0 4576 2.89 0.065 6.48 1.19 0.049 4.86 1.29 0.221 22.0 0.577 0.215 21.4 0.159
7/14/2011 9A.8.4A 1.0041 14 100 93.9 9350 3.68 <0.11 <MDL 11.0 0.126 12.5 2.29 0.693 69.0 0.085 0.00509 0.507 0.055 457 45479 2.89 0.059 5.83 1.20 <0.013 <MDL 1.29 0.187 18.7 0.578 0.321 32.0 0.159
7/14/2011 9A.8.4B 1.0052 14 100 72.3 7192 3.68 <0.11 <MDL 10.9 0.109 10.8 2.29 0.740 73.6 0.085 0.00351 0.349 0.055 408 40560 2.88 0.034 3.42 1.19 <0.013 <MDL 1.29 0.143 14.2 0.577 0.204 20.3 0.159
7/14/2011 9A.8.4C 0.9932 14 100 62.1 6250 3.73 <0.11 <MDL 11.1 0.098 9.84 2.32 0.769 77.4 0.086 0.00285 0.287 0.055 485 48786 2.92 0.029 2.95 1.21 <0.013 <MDL 1.31 0.118 11.9 0.584 0.202 20.4 0.161
7/14/2011 9A.8.4D 1.0032 14 100 67.3 6711 3.69 <0.11 <MDL 11.0 0.098 9.78 2.29 0.908 90.5 0.085 0.00351 0.350 0.055 370 36904 2.89 0.033 3.32 1.20 <0.013 <MDL 1.30 0.131 13.1 0.578 0.190 18.9 0.159
7/14/2011 9A.8.4E 0.9993 14 100 63.3 6338 3.70 <0.11 <MDL 11.0 0.085 8.48 2.30 0.678 67.8 0.085 0.00316 0.316 0.055 385 38504 2.90 0.031 3.12 1.20 <0.013 <MDL 1.30 0.143 14.4 0.580 0.406 40.6 0.160
7/14/2011 9A.9.1A 1.0032 14 100 88.7 8845 3.69 <0.11 <MDL 11.0 0.127 12.6 2.29 0.866 86.3 0.085 0.00523 0.522 0.055 459 45751 2.89 0.058 5.81 1.20 <0.013 <MDL 1.30 0.232 23.1 0.578 0.381 38.0 0.159
7/14/2011 9A.9.1B 0.9981 14 100 98.2 9842 3.71 <0.11 <MDL 11.0 0.111 11.1 2.30 0.525 52.6 0.085 0.00451 0.452 0.055 403 40403 2.91 0.047 4.67 1.20 <0.013 <MDL 1.30 0.200 20.0 0.581 0.208 20.8 0.160
7/14/2011 9A.9.1C 1.0003 14 100 58.6 5862 3.70 <0.11 <MDL 11.0 0.102 10.2 2.30 0.690 69.0 0.085 0.00269 0.269 0.055 389 38875 2.90 0.027 2.70 1.20 <0.013 <MDL 1.30 0.121 12.1 0.580 0.210 21.0 0.160
7/14/2011 9A.9.1D 1.0031 14 100 55.9 5577 3.69 <0.11 <MDL 11.0 0.089 8.92 2.29 0.687 68.5 0.085 0.00281 0.280 0.055 378 37714 2.89 0.026 2.59 1.20 <0.013 <MDL 1.30 0.105 10.5 0.578 0.158 15.7 0.160
7/14/2011 9A.9.1E 0.9991 14 100 54.6 5464 3.70 <0.11 <MDL 11.0 0.094 9.42 2.30 0.749 75.0 0.085 0.00265 0.265 0.055 403 40334 2.90 0.035 3.47 1.20 <0.013 <MDL 1.30 0.103 10.3 0.581 0.270 27.0 0.160
7/14/2011 9A.9.2A 1.0007 14 100 75.3 7525 3.70 <0.11 <MDL 11.0 0.171 17.1 2.30 0.825 82.4 0.085 0.00420 0.420 0.055 530 52993 2.90 0.072 7.23 1.20 <0.013 <MDL 1.30 0.274 27.4 0.580 0.609 60.9 0.160
7/14/2011 9A.9.2B 1.004 14 100 64.4 6410 3.69 <0.11 <MDL 11.0 0.109 10.9 2.29 0.840 83.7 0.085 0.00301 0.299 0.055 407 40519 2.89 0.039 3.92 1.20 0.013 1.34 1.29 0.126 12.6 0.578 0.227 22.6 0.159
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APPENDIX B: Results of Geochemical Analysis of Soil Samples Collected by ISGS from I-294 Bioswales in July 2011 (first year post-construction)
mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL
Date 
collected
Sample 
location
Sample 
weight (g)
Extract 
volume 
(mL)
Final 
volume 
(mL)
MDL (aqueous): 0.037 0.11 0.023 0.00085 0.00055 0.029 0.012 0.013 0.0058 0.0016
Cd  Co Cr  Cu Ca Al  As   B  Ba  Be
7/14/2011 9A.9.2C 1.0055 14 100 71.7 7135 3.68 <0.11 <MDL 10.9 0.108 10.8 2.29 0.708 70.4 0.085 0.00344 0.342 0.055 437 43489 2.88 0.052 5.18 1.19 <0.013 <MDL 1.29 0.157 15.6 0.577 0.216 21.5 0.159
7/14/2011 9A.9.2D 1.0009 14 100 57.7 5769 3.70 <0.11 <MDL 11.0 0.097 9.65 2.30 0.717 71.6 0.085 0.00272 0.272 0.055 399 39901 2.90 0.037 3.65 1.20 0.014 1.45 1.30 0.108 10.8 0.579 0.158 15.8 0.160
7/14/2011 9A.9.2E 0.9967 14 100 62.0 6223 3.71 <0.11 <MDL 11.0 0.091 9.09 2.31 0.707 70.9 0.085 0.00283 0.284 0.055 377 37816 2.91 0.039 3.94 1.20 <0.013 <MDL 1.30 0.098 9.85 0.582 0.262 26.3 0.161
7/14/2011 9A.9.3A 1.0126 14 100 105 10362 3.65 <0.11 <MDL 10.9 0.152 15.0 2.27 0.814 80.4 0.084 0.00584 0.577 0.054 375 37045 2.86 0.067 6.58 1.19 <0.013 <MDL 1.28 0.198 19.5 0.573 0.500 49.4 0.158
7/14/2011 9A.9.3B 0.9989 14 100 63.7 6377 3.70 <0.11 <MDL 11.0 0.103 10.3 2.30 0.801 80.2 0.085 0.00287 0.288 0.055 372 37242 2.90 0.040 3.97 1.20 <0.013 <MDL 1.30 0.125 12.6 0.581 0.197 19.7 0.160
7/14/2011 9A.9.3C 1.0019 14 100 59.3 5918 3.69 <0.11 <MDL 11.0 0.095 9.51 2.30 0.697 69.6 0.085 0.00267 0.267 0.055 431 43006 2.89 0.038 3.76 1.20 <0.013 <MDL 1.30 0.116 11.5 0.579 0.193 19.3 0.160
7/14/2011 9A.9.3D 1.0004 14 100 70.1 7005 3.70 <0.11 <MDL 11.0 0.132 13.2 2.30 0.789 78.9 0.085 0.00332 0.332 0.055 408 40759 2.90 0.045 4.52 1.20 <0.013 <MDL 1.30 0.135 13.5 0.580 0.230 23.0 0.160
7/14/2011 9A.9.3E 0.9991 14 100 112 11170 3.70 <0.11 <MDL 11.0 0.147 14.7 2.30 0.873 87.4 0.085 0.00563 0.563 0.055 291 29148 2.90 0.068 6.82 1.20 <0.013 <MDL 1.30 0.202 20.2 0.581 0.398 39.9 0.160
samples analyzed 160 160 160 160 160 160 160 160 160 160
detects 160 8 160 160 160 160 160 11 160 160
% detects 100 5 100 100 100 100 100 7 100 100
min 0.9904 14 100 23.1 2318 3.42 0.110 10.9 10.2 0.055 5.50 2.13 0.184 18.4 0.079 0.00095 0.095 0.051 46.0 4576 2.68 0.016 1.58 1.11 0.013 1.34 1.20 0.071 7.09 0.537 0.091 9.16 0.148
max 1.0810 14 100 185 18425 3.74 0.170 17.1 11.1 0.429 43.2 2.32 4.73 477 0.086 0.01178 1.19 0.056 697 69655 2.93 0.119 11.9 1.21 0.049 4.86 1.31 0.291 29.1 0.586 2.12 212 0.162
mean 1.002 14 100 91.5 9125 3.69 0.132 13.2 11.0 0.112 11.2 2.29 0.895 89.4 0.085 0.0045 0.45 0.055 368 36730 2.89 0.044 4.39 1.20 0.022 2.22 1.30 0.17 17.2 0.579 0.25 25.1 0.160
range 0.0906 0 0 162 16108 0.31 0.060 6.2 0.9 0.375 37.7 0.19 4.54 458 0.007 0.01083 1.09 0.005 651 65079 0.25 0.103 10.3 0.10 0.035 3.53 0.11 0.221 22.1 0.049 2.03 203 0.014
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APPENDIX B: Results of Geochemical Analysis of Soil Samples Collected by ISGS from I-294 Bioswales in July 2011 (first year post-construction)
Date 
collected
Sample 
location
Sample 
weight (g)
Extract 
volume 
(mL)
Final 
volume 
(mL)
MDL (aqueous):
7/13/2011 9A.1.1A 0.9961 14 100
7/13/2011 9A.1.1B 0.9945 14 100
7/13/2011 9A.1.1C 1.0078 14 100
7/13/2011 9A.1.1D 0.9936 14 100
7/13/2011 9A.1.1E 1.0017 14 100
7/13/2011 9A.1.2A 1.0024 14 100
7/13/2011 9A.1.2B 1.0042 14 100
7/13/2011 9A.1.2C 1.0810 14 100
7/13/2011 9A.1.2D 1.0018 14 100
7/13/2011 9A.1.2E 0.9945 14 100
7/13/2011 9A.1.3A 0.9978 14 100
7/13/2011 9A.1.3B 0.9993 14 100
7/13/2011 9A.1.3C 1.0010 14 100
7/13/2011 9A.1.3D 1.0131 14 100
7/13/2011 9A.1.3E 1.0090 14 100
7/13/2011 9A.2.1A 0.9966 14 100
7/13/2011 9A.2.1B 1.0067 14 100
7/13/2011 9A.2.1C 1.0069 14 100
7/13/2011 9A.2.1D 1.0049 14 100
7/13/2011 9A.2.1E 1.0124 14 100
7/13/2011 9A.2.2A 1.0071 14 100
7/13/2011 9A.2.2B 1.0091 14 100
7/13/2011 9A.2.2C 0.9929 14 100
7/13/2011 9A.2.2D 0.9993 14 100
7/13/2011 9A.2.2E 0.9970 14 100
7/13/2011 9A.2.3A 0.9995 14 100
7/13/2011 9A.2.3B 1.0152 14 100
7/13/2011 9A.2.3C 1.0073 14 100
7/13/2011 9A.2.3D 0.9940 14 100
7/13/2011 9A.2.3E 0.9927 14 100
7/13/2011 9A.3.1A 1.0072 14 100
7/13/2011 9A.3.1B 0.9989 14 100
7/13/2011 9A.3.1C 0.9991 14 100
7/13/2011 9A.3.1D 1.0128 14 100
7/13/2011 9A.3.1E 0.9904 14 100
7/13/2011 9A.3.2A 0.9931 14 100
7/13/2011 9A.3.2B 1.0062 14 100
7/13/2011 9A.3.2C 1.0010 14 100
7/13/2011 9A.3.2D 0.9956 14 100
7/13/2011 9A.3.2E 1.0096 14 100
7/13/2011 9A.3.3A 1.0042 14 100
7/13/2011 9A.3.3B 0.9955 14 100
7/13/2011 9A.3.3C 0.9977 14 100
7/13/2011 9A.3.3D 0.9972 14 100
7/13/2011 9A.3.3E 1.0025 14 100
7/13/2011 9A.4.1A 1.0082 14 100
7/13/2011 9A.4.1B 1.0156 14 100
7/13/2011 9A.4.1C 1.0115 14 100
7/13/2011 9A.4.1D 1.0063 14 100
7/13/2011 9A.4.1E 1.0006 14 100
7/13/2011 9A.4.2A 0.9968 14 100
7/13/2011 9A.4.2B 1.0093 14 100
7/13/2011 9A.4.2C 0.9944 14 100
7/13/2011 9A.4.2D 0.9969 14 100
7/13/2011 9A.4.2E 0.9933 14 100
7/13/2011 9A.4.3A 1.0008 14 100
7/13/2011 9A.4.3B 1.004 14 100
7/13/2011 9A.4.3C 0.9924 14 100
7/13/2011 9A.4.3D 0.994 14 100
7/13/2011 9A.4.3E 0.9995 14 100
7/13/2011 9A.4.4A 0.9991 14 100
7/13/2011 9A.4.4B 1.0008 14 100
7/13/2011 9A.4.4C 0.9995 14 100
7/13/2011 9A.4.4D 1.0084 14 100
7/13/2011 9A.4.4E 1.0081 14 100
7/13/2011 9A.5.1A 0.9989 14 100
7/13/2011 9A.5.1B 1.0056 14 100
7/13/2011 9A.5.1C 1.003 14 100
7/13/2011 9A.5.1D 1.0019 14 100
7/13/2011 9A.5.1E 1.0087 14 100
7/13/2011 9A.5.2A 1.0039 14 100
7/13/2011 9A.5.2B 0.9942 14 100
7/14/2011 9A.5.2C 0.9939 14 100
7/14/2011 9A.5.2D 0.9947 14 100
7/14/2011 9A.5.2E 1.0061 14 100
7/14/2011 9A.5.3A 1.0010 14 100
mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL
0.024 0.016 0.11 0.027 0.0015 0.022 0.036 0.043 0.073 0.041
165 16555 2.41 11.3 1130 1.61 <0.11 <MDL 11.0 245 24547 2.71 3.77 379 0.151 <0.022 <MDL 2.21 7.50 753 3.61 1.22 122 4.32 3.73 375 7.33 0.275 27.6 4.12
111 11149 2.41 6.64 668 1.61 <0.11 <MDL 11.1 348 35035 2.71 2.80 282 0.151 <0.022 <MDL 2.21 10.8 1088 3.62 0.203 20.4 4.32 2.79 281 7.34 0.281 28.3 4.12
105 10451 2.38 15.5 1535 1.59 <0.11 <MDL 10.9 215 21369 2.68 5.11 507 0.149 <0.022 <MDL 2.18 29.8 2952 3.57 0.135 13.4 4.27 7.38 732 7.24 0.184 18.3 4.07
94.4 9503 2.42 17.3 1742 1.61 <0.11 <MDL 11.1 223 22456 2.72 4.61 464 0.151 <0.022 <MDL 2.21 5.39 543 3.62 0.148 14.9 4.33 6.47 651 7.35 0.152 15.3 4.13
169 16883 2.40 11.5 1153 1.60 <0.11 <MDL 11.0 238 23757 2.70 3.83 382 0.150 <0.022 <MDL 2.20 8.15 814 3.59 0.224 22.3 4.29 5.05 504 7.29 0.567 56.6 4.09
194 19358 2.39 13.3 1329 1.60 <0.11 <MDL 11.0 159 15906 2.69 5.78 577 0.150 <0.022 <MDL 2.19 6.02 601 3.59 0.512 51.1 4.29 4.36 435 7.28 0.479 47.8 4.09
119 11885 2.39 9.34 930 1.59 <0.11 <MDL 11.0 280 27879 2.69 3.03 302 0.149 <0.022 <MDL 2.19 12.7 1262 3.58 0.173 17.3 4.28 2.89 288 7.27 0.155 15.4 4.08
98.7 9128 2.22 13.2 1218 1.48 <0.11 <MDL 10.2 190 17537 2.50 4.30 397 0.139 <0.022 <MDL 2.04 32.4 2998 3.33 0.114 10.5 3.98 5.43 503 6.75 0.311 28.8 3.79
79.6 7948 2.40 8.12 811 1.60 <0.11 <MDL 11.0 291 29084 2.70 3.23 322 0.150 <0.022 <MDL 2.20 6.55 654 3.59 0.099 9.86 4.29 4.04 403 7.29 0.209 20.8 4.09
179 18015 2.41 10.4 1042 1.61 <0.11 <MDL 11.1 131 13191 2.71 5.76 580 0.151 <0.022 <MDL 2.21 1.45 146 3.62 0.195 19.6 4.32 5.68 571 7.34 0.293 29.5 4.12
225 22583 2.41 15.6 1568 1.60 0.114 11.5 11.0 95.1 9526 2.71 7.60 762 0.150 <0.022 <MDL 2.20 7.22 724 3.61 0.287 28.8 4.31 4.22 423 7.32 0.273 27.4 4.11
180 18046 2.40 14.0 1401 1.60 <0.11 <MDL 11.0 239 23927 2.70 4.75 476 0.150 <0.022 <MDL 2.20 23.8 2380 3.60 0.227 22.7 4.30 4.23 423 7.31 0.395 39.5 4.10
71.0 7097 2.40 5.90 589 1.60 <0.11 <MDL 11.0 349 34827 2.70 1.99 199 0.150 <0.022 <MDL 2.20 5.42 541 3.60 0.094 9.41 4.30 2.23 223 7.29 0.076 7.61 4.10
115 11302 2.37 13.1 1290 1.58 <0.11 <MDL 10.9 343 33856 2.67 2.80 276 0.148 0.022 2.20 2.17 11.5 1134 3.55 0.295 29.1 4.24 3.05 301 7.21 0.123 12.2 4.05
193 19117 2.38 17.2 1701 1.59 <0.11 <MDL 10.9 167 16514 2.68 4.12 408 0.149 <0.022 <MDL 2.18 7.75 768 3.57 0.223 22.1 4.26 5.49 544 7.23 0.440 43.6 4.06
190 19091 2.41 14.1 1413 1.61 0.117 11.8 11.0 227 22747 2.71 4.07 409 0.151 <0.022 <MDL 2.21 5.32 533 3.61 0.243 24.4 4.31 4.32 434 7.32 0.475 47.7 4.11
102 10138 2.38 11.5 1142 1.59 <0.11 <MDL 10.9 237 23497 2.68 3.32 330 0.149 <0.022 <MDL 2.19 14.7 1456 3.58 0.104 10.4 4.27 5.92 588 7.25 0.632 62.8 4.07
108 10695 2.38 13.6 1348 1.59 <0.11 <MDL 10.9 204 20240 2.68 4.33 430 0.149 <0.022 <MDL 2.18 23.0 2280 3.58 0.129 12.8 4.27 6.17 613 7.25 0.186 18.5 4.07
75.9 7556 2.39 8.48 844 1.59 <0.11 <MDL 10.9 291 28948 2.69 2.72 271 0.149 <0.022 <MDL 2.19 10.1 1002 3.58 0.120 11.9 4.28 4.03 401 7.26 0.498 49.5 4.08
200 19797 2.37 14.8 1465 1.58 <0.11 <MDL 10.9 242 23934 2.67 4.37 432 0.148 <0.022 <MDL 2.17 3.85 381 3.56 0.242 23.9 4.25 6.17 609 7.21 0.539 53.3 4.05
217 21515 2.38 17.1 1700 1.59 0.146 14.5 10.9 192 19111 2.68 5.12 508 0.149 <0.022 <MDL 2.18 6.03 599 3.57 0.251 24.9 4.27 4.29 426 7.25 0.554 55.0 4.07
102 10080 2.38 18.7 1855 1.59 <0.11 <MDL 10.9 192 19007 2.68 4.88 483 0.149 <0.022 <MDL 2.18 13.7 1357 3.57 0.120 11.9 4.26 7.71 764 7.23 0.190 18.8 4.06
99.7 10036 2.42 18.7 1880 1.61 <0.11 <MDL 11.1 201 20199 2.72 4.78 481 0.151 <0.022 <MDL 2.22 24.1 2425 3.63 0.103 10.4 4.33 7.39 744 7.35 0.191 19.3 4.13
106 10563 2.40 21.8 2184 1.60 <0.11 <MDL 11.0 182 18202 2.70 4.95 496 0.150 <0.022 <MDL 2.20 14.3 1428 3.60 0.106 10.6 4.30 8.10 810 7.31 0.236 23.6 4.10
201 20166 2.41 14.1 1412 1.60 0.114 11.4 11.0 212 21262 2.71 3.81 382 0.150 <0.022 <MDL 2.21 8.71 874 3.61 0.269 27.0 4.31 5.04 506 7.32 0.294 29.4 4.11
198 19785 2.40 13.9 1386 1.60 0.132 13.2 11.0 265 26540 2.70 4.26 427 0.150 0.026 2.59 2.20 5.96 596 3.60 0.344 34.4 4.30 3.76 377 7.30 0.458 45.8 4.10
99.4 9795 2.36 12.6 1244 1.58 <0.11 <MDL 10.8 242 23883 2.66 4.00 394 0.148 <0.022 <MDL 2.17 23.3 2294 3.55 0.110 10.9 4.24 7.03 693 7.19 0.195 19.2 4.04
157 15595 2.38 19.7 1957 1.59 <0.11 <MDL 10.9 249 24674 2.68 5.41 537 0.149 0.025 2.46 2.18 24.8 2467 3.57 0.201 20.0 4.27 5.64 560 7.25 0.175 17.3 4.07
158 15861 2.41 12.5 1260 1.61 <0.11 <MDL 11.1 336 33807 2.72 4.09 412 0.151 0.027 2.73 2.21 13.3 1339 3.62 0.197 19.8 4.33 3.82 384 7.34 0.141 14.2 4.12
238 23940 2.42 17.0 1712 1.61 0.115 11.6 11.1 97.1 9780 2.72 4.40 444 0.151 <0.022 <MDL 2.22 1.31 132 3.63 0.262 26.4 4.33 5.75 579 7.35 0.415 41.8 4.13
197 19528 2.38 14.4 1428 1.59 0.134 13.3 10.9 296 29394 2.68 5.35 531 0.149 0.030 2.97 2.18 6.09 605 3.57 0.226 22.4 4.27 3.52 350 7.25 0.400 39.7 4.07
127 12717 2.40 13.9 1387 1.60 <0.11 <MDL 11.0 212 21255 2.70 5.37 538 0.150 <0.022 <MDL 2.20 10.2 1025 3.60 0.143 14.3 4.30 7.29 729 7.31 0.207 20.7 4.10
83.0 8311 2.40 6.91 692 1.60 <0.11 <MDL 11.0 311 31117 2.70 2.56 256 0.150 <0.022 <MDL 2.20 3.59 359 3.60 0.072 7.24 4.30 4.06 406 7.31 0.318 31.8 4.10
117 11529 2.37 15.7 1546 1.58 <0.11 <MDL 10.9 198 19538 2.67 5.92 584 0.148 <0.022 <MDL 2.17 13.4 1326 3.55 0.115 11.3 4.25 7.86 776 7.21 0.187 18.5 4.05
214 21578 2.42 16.9 1702 1.62 0.119 12.0 11.1 200 20218 2.73 3.95 399 0.151 <0.022 <MDL 2.22 4.57 462 3.63 0.235 23.7 4.34 5.87 592 7.37 0.408 41.1 4.14
204 20544 2.42 14.3 1439 1.61 0.123 12.4 11.1 305 30672 2.72 6.96 701 0.151 0.029 2.88 2.22 6.26 631 3.63 0.230 23.2 4.33 3.69 372 7.35 0.262 26.4 4.13
115 11408 2.39 12.4 1234 1.59 <0.11 <MDL 10.9 231 22932 2.68 3.57 355 0.149 <0.022 <MDL 2.19 8.20 815 3.58 0.117 11.6 4.27 6.55 650 7.26 0.163 16.2 4.07
100 9992 2.40 17.8 1783 1.60 <0.11 <MDL 11.0 197 19688 2.70 4.97 496 0.150 <0.022 <MDL 2.20 11.7 1173 3.60 0.099 9.91 4.30 7.39 739 7.29 0.695 69.4 4.10
113 11324 2.41 17.7 1782 1.61 <0.11 <MDL 11.0 190 19130 2.71 5.55 557 0.151 <0.022 <MDL 2.21 21.9 2202 3.62 0.135 13.6 4.32 7.31 734 7.33 0.187 18.8 4.12
227 22517 2.38 22.1 2190 1.58 0.150 14.9 10.9 69.7 6904 2.67 3.91 387 0.149 <0.022 <MDL 2.18 5.57 551 3.57 0.288 28.5 4.26 7.02 696 7.23 0.569 56.3 4.06
201 19999 2.39 15.2 1517 1.59 0.133 13.2 11.0 306 30427 2.69 5.71 569 0.149 0.030 3.03 2.19 4.93 491 3.58 0.240 23.9 4.28 3.28 327 7.27 0.327 32.5 4.08
216 21738 2.41 17.7 1774 1.61 0.146 14.7 11.0 197 19758 2.71 4.76 478 0.151 0.024 2.38 2.21 16.0 1606 3.62 0.286 28.7 4.32 4.98 500 7.33 0.367 36.8 4.12
116 11636 2.41 16.9 1697 1.60 <0.11 <MDL 11.0 176 17621 2.71 5.46 547 0.150 <0.022 <MDL 2.21 12.2 1220 3.61 0.118 11.9 4.31 8.74 876 7.32 0.202 20.3 4.11
169 16906 2.41 14.6 1460 1.60 <0.11 <MDL 11.0 192 19295 2.71 3.42 342 0.150 <0.022 <MDL 2.21 21.5 2158 3.61 0.200 20.0 4.31 4.68 470 7.32 0.212 21.3 4.11
226 22546 2.39 18.4 1835 1.60 0.170 16.9 11.0 95.2 9493 2.69 2.34 233 0.150 <0.022 <MDL 2.19 13.3 1324 3.59 0.296 29.5 4.29 6.15 614 7.28 0.301 30.0 4.09
208 20660 2.38 14.9 1475 1.59 0.132 13.1 10.9 279 27714 2.68 7.22 716 0.149 0.024 2.42 2.18 4.15 412 3.57 0.253 25.1 4.27 3.41 338 7.24 0.258 25.6 4.07
134 13235 2.36 15.5 1531 1.58 <0.11 <MDL 10.8 207 20376 2.66 4.91 484 0.148 <0.022 <MDL 2.17 7.62 750 3.54 0.147 14.5 4.23 5.81 572 7.19 0.197 19.4 4.04
113 11146 2.37 13.2 1303 1.58 <0.11 <MDL 10.9 215 21219 2.67 4.89 483 0.148 <0.022 <MDL 2.17 14.6 1445 3.56 0.108 10.7 4.25 7.49 740 7.22 0.187 18.5 4.05
109 10871 2.38 12.5 1241 1.59 <0.11 <MDL 10.9 209 20805 2.68 4.74 471 0.149 <0.022 <MDL 2.19 5.69 565 3.58 0.113 11.3 4.27 6.60 656 7.25 0.163 16.2 4.07
215 21454 2.40 22.4 2237 1.60 0.145 14.4 11.0 129 12895 2.70 3.37 337 0.150 <0.022 <MDL 2.20 3.56 356 3.60 0.266 26.5 4.30 5.99 599 7.30 0.416 41.6 4.10
172 17268 2.41 13.7 1373 1.61 <0.11 <MDL 11.0 260 26128 2.71 5.76 577 0.150 <0.022 <MDL 2.21 3.12 313 3.61 0.193 19.4 4.31 4.29 431 7.32 0.343 34.4 4.11
221 21855 2.38 22.8 2262 1.59 0.166 16.4 10.9 259 25648 2.68 6.71 665 0.149 <0.022 <MDL 2.18 18.7 1853 3.57 0.322 31.9 4.26 3.99 395 7.23 0.214 21.2 4.06
131 13141 2.41 7.11 715 1.61 <0.11 <MDL 11.1 341 34339 2.72 3.46 347 0.151 <0.022 <MDL 2.21 9.45 950 3.62 0.119 11.9 4.32 3.28 330 7.34 0.133 13.4 4.12
126 12656 2.41 14.0 1402 1.60 <0.11 <MDL 11.0 185 18559 2.71 5.28 529 0.150 <0.022 <MDL 2.21 18.9 1900 3.61 0.156 15.7 4.31 7.54 756 7.32 0.379 38.0 4.11
282 28399 2.42 24.5 2465 1.61 0.140 14.1 11.1 60.5 6092 2.72 4.89 493 0.151 <0.022 <MDL 2.21 4.30 433 3.62 0.323 32.5 4.33 5.75 579 7.35 0.460 46.3 4.13
198 19822 2.40 16.6 1657 1.60 0.120 12.0 11.0 270 26962 2.70 5.30 529 0.150 0.022 2.22 2.20 4.84 484 3.60 0.237 23.6 4.30 3.78 378 7.29 0.289 28.9 4.10
110 11002 2.39 14.3 1424 1.59 <0.11 <MDL 11.0 209 20799 2.69 4.11 409 0.149 <0.022 <MDL 2.19 25.3 2519 3.59 0.129 12.8 4.28 6.91 689 7.27 0.173 17.2 4.08
108 10909 2.42 15.5 1560 1.61 <0.11 <MDL 11.1 199 20030 2.72 4.93 496 0.151 <0.022 <MDL 2.22 24.9 2505 3.63 0.124 12.5 4.33 7.38 744 7.36 0.215 21.7 4.13
116 11672 2.41 14.1 1423 1.61 <0.11 <MDL 11.1 236 23741 2.72 4.10 413 0.151 <0.022 <MDL 2.21 24.9 2509 3.62 0.168 16.9 4.33 5.48 551 7.34 0.494 49.7 4.12
225 22468 2.40 16.2 1618 1.60 0.143 14.4 11.0 107 10735 2.70 7.00 701 0.150 <0.022 <MDL 2.20 2.12 212 3.60 0.268 26.9 4.30 3.85 386 7.30 0.780 78.0 4.10
231 23121 2.40 15.8 1583 1.60 0.145 14.5 11.0 319 31907 2.70 4.45 445 0.150 <0.022 <MDL 2.20 4.43 443 3.60 0.271 27.1 4.30 3.29 330 7.31 0.278 27.8 4.10
101 10140 2.40 12.6 1257 1.60 <0.11 <MDL 11.0 230 22947 2.70 4.22 422 0.150 <0.022 <MDL 2.20 11.2 1121 3.60 0.103 10.3 4.30 5.96 596 7.29 0.189 18.9 4.10
97.4 9744 2.40 12.3 1228 1.60 <0.11 <MDL 11.0 205 20543 2.70 2.88 288 0.150 <0.022 <MDL 2.20 22.8 2283 3.60 0.104 10.4 4.30 6.00 600 7.30 0.244 24.4 4.10
148 14699 2.38 14.4 1432 1.59 <0.11 <MDL 10.9 194 19281 2.68 5.96 591 0.149 <0.022 <MDL 2.18 10.6 1050 3.57 0.150 14.9 4.26 6.18 613 7.24 0.440 43.6 4.07
215 21363 2.38 17.4 1726 1.59 0.147 14.6 10.9 132 13056 2.68 4.01 398 0.149 <0.022 <MDL 2.18 4.66 462 3.57 0.266 26.4 4.27 3.92 388 7.24 0.177 17.6 4.07
183 18313 2.40 12.4 1237 1.60 <0.11 <MDL 11.0 299 29890 2.70 5.11 511 0.150 <0.022 <MDL 2.20 2.80 280 3.60 0.227 22.7 4.30 3.12 312 7.31 0.229 22.9 4.10
108 10749 2.39 12.3 1221 1.59 <0.11 <MDL 10.9 192 19069 2.68 5.34 531 0.149 <0.022 <MDL 2.19 18.9 1879 3.58 0.116 11.5 4.28 6.67 663 7.26 0.190 18.9 4.08
93.1 9285 2.39 9.38 935 1.60 <0.11 <MDL 11.0 324 32300 2.69 3.97 396 0.150 <0.022 <MDL 2.19 16.9 1680 3.59 0.116 11.5 4.29 4.58 456 7.28 0.164 16.3 4.09
148 14768 2.40 14.1 1412 1.60 <0.11 <MDL 11.0 205 20467 2.69 3.63 362 0.150 <0.022 <MDL 2.20 17.6 1754 3.59 0.161 16.0 4.29 4.84 483 7.29 0.190 19.0 4.09
230 22793 2.38 14.1 1393 1.59 0.144 14.3 10.9 97.5 9663 2.68 5.68 563 0.149 <0.022 <MDL 2.18 1.89 187 3.57 0.282 27.9 4.26 3.56 353 7.24 0.221 21.9 4.06
217 21624 2.39 15.6 1558 1.59 0.132 13.1 11.0 246 24495 2.69 6.31 628 0.149 <0.022 <MDL 2.19 10.6 1055 3.59 0.250 24.9 4.28 4.04 403 7.27 0.374 37.3 4.08
108 10841 2.41 13.9 1398 1.61 <0.11 <MDL 11.1 209 21043 2.72 5.02 505 0.151 <0.022 <MDL 2.21 19.3 1945 3.62 0.115 11.6 4.33 6.73 677 7.34 0.211 21.2 4.12
123 12424 2.41 13.0 1312 1.61 <0.11 <MDL 11.1 217 21806 2.72 5.27 531 0.151 <0.022 <MDL 2.21 16.6 1671 3.62 0.153 15.3 4.33 5.94 598 7.34 0.233 23.5 4.13
110 11027 2.41 13.2 1324 1.61 <0.11 <MDL 11.1 183 18354 2.71 4.96 499 0.151 <0.022 <MDL 2.21 21.3 2145 3.62 0.119 12.0 4.32 6.76 680 7.34 0.194 19.5 4.12
233 23196 2.39 16.5 1638 1.59 0.154 15.3 10.9 114 11324 2.68 5.36 532 0.149 <0.022 <MDL 2.19 1.52 152 3.58 0.282 28.0 4.27 5.07 504 7.26 0.259 25.8 4.08
227 22651 2.40 14.6 1454 1.60 0.126 12.6 11.0 224 22331 2.70 6.02 601 0.150 <0.022 <MDL 2.20 11.7 1168 3.60 0.258 25.8 4.30 3.94 393 7.29 0.338 33.8 4.10
P  Pb Ni Fe K  Li Mg  Mn Mo  Na 
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APPENDIX B: Results of Geochemical Analysis of Soil Samples Collected by ISGS from I-294 Bioswales in July 2011 (first year post-construction)
Date 
collected
Sample 
location
Sample 
weight (g)
Extract 
volume 
(mL)
Final 
volume 
(mL)
MDL (aqueous):
7/14/2011 9A.5.3B 0.9966 14 100
7/14/2011 9A.5.3C 0.9919 14 100
7/14/2011 9A.5.3D 0.9953 14 100
7/14/2011 9A.5.3E 1.0017 14 100
7/14/2011 9A.5.4A 1.0115 14 100
7/14/2011 9A.5.4B 0.9977 14 100
7/14/2011 9A.5.4C 1.0114 14 100
7/14/2011 9A.5.4D 1.0020 14 100
7/14/2011 9A.5.4E 1.0019 14 100
7/14/2011 9A.6.1A 0.9977 14 100
7/14/2011 9A.6.1B 1.0075 14 100
7/14/2011 9A.6.1C 1.0032 14 100
7/14/2011 9A.6.1D 0.9966 14 100
7/14/2011 9A.6.1E 1.0083 14 100
7/14/2011 9A.6.2A 1.0075 14 100
7/14/2011 9A.6.2B 1.0011 14 100
7/14/2011 9A.6.2C 1.0017 14 100
7/14/2011 9A.6.2D 0.9930 14 100
7/14/2011 9A.6.2E 0.9995 14 100
7/14/2011 9A.6.3A 1.0120 14 100
7/14/2011 9A.6.3B 0.9985 14 100
7/14/2011 9A.6.3C 1.0022 14 100
7/14/2011 9A.6.3D 0.9961 14 100
7/14/2011 9A.6.3E 1.0135 14 100
7/14/2011 9A.6.4A 1.0039 14 100
7/14/2011 9A.6.4B 1.0051 14 100
7/14/2011 9A.6.4C 1.0033 14 100
7/14/2011 9A.6.4D 0.9912 14 100
7/14/2011 9A.6.4E 0.9967 14 100
7/14/2011 9A.7.1A 0.9924 14 100
7/14/2011 9A.7.1B 0.9965 14 100
7/14/2011 9A.7.1C 1.0095 14 100
7/14/2011 9A.7.1D 1.0093 14 100
7/14/2011 9A.7.1E 1.0035 14 100
7/14/2011 9A.7.2A 1.0035 14 100
7/14/2011 9A.7.2B 0.9986 14 100
7/14/2011 9A.7.2C 1.0168 14 100
7/14/2011 9A.7.2D 0.9994 14 100
7/14/2011 9A.7.2E 0.9966 14 100
7/14/2011 9A.7.3A 0.9995 14 100
7/14/2011 9A.7.3B 0.9973 14 100
7/14/2011 9A.7.3C 0.9924 14 100
7/14/2011 9A.7.3D 1.0002 14 100
7/14/2011 9A.7.3E 1.0097 14 100
7/14/2011 9A.7.4A 0.9946 14 100
7/14/2011 9A.7.4B 1.0043 14 100
7/14/2011 9A.7.4C 1.0117 14 100
7/14/2011 9A.7.4D 0.9975 14 100
7/14/2011 9A.7.4E 1.0006 14 100
7/14/2011 9A.8.1A 1.0056 14 100
7/14/2011 9A.8.1B 1.0026 14 100
7/14/2011 9A.8.1C 1.0063 14 100
7/14/2011 9A.8.1D 0.9974 14 100
7/14/2011 9A.8.1E 1.0043 14 100
7/14/2011 9A.8.2A 1.0004 14 100
7/14/2011 9A.8.2B 1.0026 14 100
7/14/2011 9A.8.2C 1.0036 14 100
7/14/2011 9A.8.2D 1.0108 14 100
7/14/2011 9A.8.2E 1.0056 14 100
7/14/2011 9A.8.3A 1.0149 14 100
7/14/2011 9A.8.3B 1.0099 14 100
7/14/2011 9A.8.3C 1.0012 14 100
7/14/2011 9A.8.3D 0.9989 14 100
7/14/2011 9A.8.3E 1.0048 14 100
7/14/2011 9A.8.4A 1.0041 14 100
7/14/2011 9A.8.4B 1.0052 14 100
7/14/2011 9A.8.4C 0.9932 14 100
7/14/2011 9A.8.4D 1.0032 14 100
7/14/2011 9A.8.4E 0.9993 14 100
7/14/2011 9A.9.1A 1.0032 14 100
7/14/2011 9A.9.1B 0.9981 14 100
7/14/2011 9A.9.1C 1.0003 14 100
7/14/2011 9A.9.1D 1.0031 14 100
7/14/2011 9A.9.1E 0.9991 14 100
7/14/2011 9A.9.2A 1.0007 14 100
7/14/2011 9A.9.2B 1.004 14 100
mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL
0.024 0.016 0.11 0.027 0.0015 0.022 0.036 0.043 0.073 0.041
P  Pb Ni Fe K  Li Mg  Mn Mo  Na 
71.5 7173 2.41 4.03 404 1.61 <0.11 <MDL 11.0 336 33747 2.71 2.40 240 0.151 <0.022 <MDL 2.21 4.12 413 3.61 0.095 9.50 4.31 2.82 283 7.32 0.085 8.55 4.11
109 11029 2.42 12.2 1229 1.61 <0.11 <MDL 11.1 195 19706 2.72 4.94 498 0.151 <0.022 <MDL 2.22 20.1 2027 3.63 0.106 10.6 4.34 6.88 694 7.36 0.179 18.0 4.13
118 11876 2.41 14.1 1418 1.61 <0.11 <MDL 11.1 167 16729 2.71 5.80 583 0.151 <0.022 <MDL 2.21 22.6 2274 3.62 0.123 12.3 4.32 6.79 682 7.33 0.199 20.0 4.12
236 23548 2.40 14.3 1424 1.60 0.150 15.0 11.0 94.1 9399 2.70 5.44 543 0.150 <0.022 <MDL 2.20 1.73 173 3.59 0.274 27.3 4.29 3.20 320 7.29 0.204 20.4 4.09
240 23704 2.37 17.6 1742 1.58 0.149 14.7 10.9 215 21261 2.67 6.02 595 0.148 0.023 2.24 2.17 5.10 504 3.56 0.288 28.5 4.25 4.39 434 7.22 3.17 314 4.05
128 12799 2.41 15.1 1513 1.60 <0.11 <MDL 11.0 202 20291 2.71 4.87 488 0.150 <0.022 <MDL 2.21 15.9 1598 3.61 0.137 13.7 4.31 6.34 636 7.32 0.201 20.1 4.11
215 21304 2.37 15.7 1550 1.58 0.151 14.9 10.9 307 30385 2.67 5.17 511 0.148 <0.022 <MDL 2.18 9.40 930 3.56 0.286 28.3 4.25 4.04 399 7.22 0.170 16.8 4.05
117 11676 2.40 17.5 1747 1.60 <0.11 <MDL 11.0 166 16604 2.69 3.94 394 0.150 <0.022 <MDL 2.20 18.1 1811 3.59 0.125 12.5 4.29 6.52 651 7.29 0.243 24.3 4.09
228 22747 2.40 19.8 1977 1.60 0.178 17.7 11.0 122 12128 2.69 5.32 531 0.150 <0.022 <MDL 2.20 2.25 225 3.59 0.298 29.8 4.29 5.12 511 7.29 0.361 36.0 4.09
186 18690 2.41 14.5 1453 1.60 <0.11 <MDL 11.0 192 19250 2.71 4.49 450 0.150 <0.022 <MDL 2.21 4.77 478 3.61 0.224 22.4 4.31 4.84 485 7.32 0.407 40.8 4.11
131 12990 2.38 16.1 1598 1.59 <0.11 <MDL 10.9 211 20981 2.68 5.89 584 0.149 <0.022 <MDL 2.18 8.90 884 3.57 0.164 16.3 4.27 6.22 618 7.25 0.186 18.5 4.07
113 11227 2.39 14.2 1415 1.59 <0.11 <MDL 11.0 193 19262 2.69 4.32 431 0.150 <0.022 <MDL 2.19 17.8 1774 3.59 0.110 11.0 4.29 6.45 643 7.28 0.172 17.1 4.09
237 23805 2.41 17.0 1708 1.61 0.168 16.8 11.0 249 24946 2.71 10.3 1038 0.151 0.026 2.64 2.21 9.32 935 3.61 0.330 33.1 4.31 3.85 386 7.32 0.159 16.0 4.11
224 22253 2.38 17.4 1729 1.59 0.145 14.3 10.9 139 13743 2.68 3.84 381 0.149 <0.022 <MDL 2.18 1.74 172 3.57 0.268 26.6 4.26 5.44 539 7.24 0.374 37.1 4.07
150 14845 2.38 10.7 1067 1.59 <0.11 <MDL 10.9 210 20830 2.68 5.43 539 0.149 <0.022 <MDL 2.18 4.71 467 3.57 0.149 14.8 4.27 5.20 516 7.25 0.251 24.9 4.07
123 12305 2.40 15.0 1497 1.60 <0.11 <MDL 11.0 207 20691 2.70 5.52 551 0.150 <0.022 <MDL 2.20 16.6 1662 3.60 0.120 12.0 4.30 5.68 567 7.29 0.181 18.1 4.10
145 14440 2.40 13.5 1348 1.60 <0.11 <MDL 11.0 179 17913 2.70 12.2 1214 0.150 <0.022 <MDL 2.20 25.8 2580 3.59 0.175 17.5 4.29 5.69 568 7.29 0.471 47.1 4.09
113 11366 2.42 13.9 1398 1.61 <0.11 <MDL 11.1 201 20285 2.72 5.03 507 0.151 <0.022 <MDL 2.22 25.9 2611 3.63 0.139 14.0 4.33 6.06 610 7.35 0.180 18.1 4.13
212 21175 2.40 18.8 1883 1.60 0.147 14.7 11.0 72.2 7222 2.70 1.98 198 0.150 <0.022 <MDL 2.20 3.30 330 3.60 0.255 25.5 4.30 6.82 682 7.30 0.309 30.9 4.10
240 23704 2.37 17.2 1696 1.58 0.151 14.9 10.9 175 17257 2.67 7.26 718 0.148 <0.022 <MDL 2.17 4.64 458 3.56 0.277 27.4 4.25 4.19 414 7.21 0.355 35.1 4.05
140 13977 2.40 16.8 1680 1.60 <0.11 <MDL 11.0 198 19833 2.70 12.1 1216 0.150 <0.022 <MDL 2.20 40.0 4003 3.61 0.209 20.9 4.31 5.66 567 7.31 0.184 18.4 4.11
115 11476 2.39 21.5 2150 1.60 <0.11 <MDL 11.0 209 20903 2.69 5.54 553 0.150 <0.022 <MDL 2.20 36.1 3606 3.59 0.149 14.9 4.29 7.56 754 7.28 0.217 21.7 4.09
223 22372 2.41 13.9 1393 1.61 <0.11 <MDL 11.0 334 33560 2.71 3.04 305 0.151 0.022 2.21 2.21 18.1 1819 3.61 0.234 23.5 4.32 3.13 314 7.33 0.287 28.9 4.12
238 23484 2.37 15.5 1532 1.58 0.172 16.9 10.9 92.4 9117 2.66 6.76 667 0.148 <0.022 <MDL 2.17 1.65 163 3.55 0.330 32.6 4.24 3.91 386 7.20 0.361 35.6 4.05
318 31684 2.39 20.6 2056 1.59 0.171 17.0 11.0 110 10984 2.69 25.9 2576 0.149 0.048 4.73 2.19 2.45 244 3.59 0.412 41.0 4.28 4.43 441 7.27 0.327 32.6 4.08
239 23769 2.39 20.9 2078 1.59 0.144 14.4 10.9 130 12915 2.69 6.55 651 0.149 <0.022 <MDL 2.19 11.2 1118 3.58 0.257 25.5 4.28 5.12 509 7.26 0.361 35.9 4.08
127 12642 2.39 17.3 1726 1.59 <0.11 <MDL 11.0 185 18424 2.69 5.19 517 0.150 <0.022 <MDL 2.19 38.9 3880 3.59 0.128 12.7 4.29 6.61 659 7.28 0.209 20.8 4.09
343 34616 2.42 18.3 1849 1.61 0.162 16.4 11.1 72.7 7331 2.72 32.7 3297 0.151 0.049 4.99 2.22 32.3 3261 3.63 0.351 35.4 4.34 3.51 355 7.36 0.217 21.9 4.14
243 24384 2.41 19.7 1979 1.61 0.173 17.4 11.0 91.1 9138 2.71 3.49 350 0.150 <0.022 <MDL 2.21 1.39 140 3.61 0.282 28.3 4.31 4.21 422 7.32 0.188 18.8 4.11
238 24016 2.42 19.1 1924 1.61 0.147 14.8 11.1 133 13431 2.72 6.04 608 0.151 <0.022 <MDL 2.22 14.4 1448 3.63 0.270 27.3 4.33 4.79 483 7.36 0.404 40.7 4.13
245 24561 2.41 18.3 1837 1.61 0.150 15.1 11.0 171 17191 2.71 6.08 610 0.151 <0.022 <MDL 2.21 12.7 1272 3.61 0.295 29.6 4.32 4.50 452 7.33 0.271 27.2 4.11
296 29361 2.38 18.6 1845 1.58 0.119 11.8 10.9 227 22505 2.67 4.14 410 0.149 0.026 2.56 2.18 12.6 1245 3.57 0.305 30.2 4.26 5.25 520 7.23 0.194 19.2 4.06
117 11590 2.38 15.4 1526 1.59 <0.11 <MDL 10.9 206 20382 2.68 6.25 619 0.149 <0.022 <MDL 2.18 36.8 3646 3.57 0.152 15.0 4.26 6.90 683 7.23 2.05 203 4.06
253 25163 2.39 19.4 1934 1.59 0.161 16.0 11.0 64.3 6407 2.69 12.0 1197 0.149 <0.022 <MDL 2.19 1.57 157 3.59 0.314 31.3 4.29 4.03 401 7.27 0.209 20.8 4.09
246 24500 2.39 20.8 2072 1.59 0.164 16.4 11.0 147 14676 2.69 8.91 888 0.149 <0.022 <MDL 2.19 6.25 623 3.59 0.293 29.2 4.29 4.34 433 7.27 0.441 44.0 4.09
146 14650 2.40 20.0 1999 1.60 <0.11 <MDL 11.0 162 16235 2.70 5.16 517 0.150 <0.022 <MDL 2.20 16.5 1649 3.61 0.197 19.7 4.31 6.20 620 7.31 0.210 21.0 4.11
137 13512 2.36 18.6 1826 1.57 <0.11 <MDL 10.8 196 19300 2.66 5.32 524 0.148 <0.022 <MDL 2.16 28.0 2751 3.54 0.170 16.7 4.23 6.29 618 7.18 0.191 18.8 4.03
152 15211 2.40 18.4 1844 1.60 <0.11 <MDL 11.0 166 16597 2.70 6.97 697 0.150 <0.022 <MDL 2.20 30.5 3054 3.60 0.161 16.1 4.30 6.46 646 7.30 0.189 18.9 4.10
270 27140 2.41 20.1 2019 1.61 0.157 15.8 11.0 70.9 7119 2.71 10.4 1039 0.151 <0.022 <MDL 2.21 1.43 143 3.61 0.307 30.8 4.31 3.91 392 7.32 0.205 20.6 4.11
236 23629 2.40 17.9 1796 1.60 0.149 14.9 11.0 181 18120 2.70 7.41 741 0.150 <0.022 <MDL 2.20 3.56 356 3.60 0.270 27.1 4.30 4.63 464 7.30 0.351 35.1 4.10
117 11774 2.41 17.5 1759 1.60 <0.11 <MDL 11.0 171 17101 2.71 4.75 476 0.150 <0.022 <MDL 2.21 22.4 2242 3.61 0.137 13.7 4.31 6.29 630 7.32 0.208 20.8 4.11
111 11170 2.42 16.6 1670 1.61 <0.11 <MDL 11.1 254 25631 2.72 4.08 411 0.151 <0.022 <MDL 2.22 26.3 2648 3.63 0.123 12.4 4.33 5.62 566 7.36 0.171 17.2 4.13
128 12782 2.40 20.0 1995 1.60 <0.11 <MDL 11.0 199 19884 2.70 4.05 405 0.150 <0.022 <MDL 2.20 25.1 2505 3.60 0.138 13.8 4.30 5.37 537 7.30 0.165 16.5 4.10
277 27472 2.38 21.8 2155 1.58 0.161 15.9 10.9 66.1 6545 2.67 8.92 884 0.149 <0.022 <MDL 2.18 1.50 148 3.57 0.295 29.2 4.26 5.69 564 7.23 0.217 21.5 4.06
282 28349 2.41 19.5 1962 1.61 0.162 16.2 11.1 81.8 8221 2.71 28.0 2818 0.151 0.028 2.77 2.21 4.08 410 3.62 0.384 38.6 4.32 3.84 387 7.34 0.225 22.6 4.12
247 24642 2.39 20.7 2063 1.59 0.145 14.4 11.0 110 11000 2.69 13.3 1327 0.149 <0.022 <MDL 2.19 15.8 1577 3.58 0.277 27.6 4.28 5.02 500 7.27 0.241 24.0 4.08
270 26668 2.37 16.5 1636 1.58 0.126 12.5 10.9 211 20868 2.67 6.34 626 0.148 <0.022 <MDL 2.17 11.0 1087 3.56 0.266 26.3 4.25 3.82 378 7.22 0.300 29.7 4.05
247 24749 2.41 19.9 1991 1.60 0.119 11.9 11.0 139 13926 2.71 5.51 552 0.150 <0.022 <MDL 2.21 22.9 2297 3.61 0.253 25.4 4.31 4.90 491 7.32 0.252 25.2 4.11
233 23270 2.40 20.3 2027 1.60 0.126 12.5 11.0 116 11640 2.70 8.62 861 0.150 <0.022 <MDL 2.20 1.66 166 3.60 0.276 27.6 4.30 5.78 578 7.30 0.367 36.7 4.10
245 24409 2.39 16.4 1626 1.59 0.130 13.0 10.9 132 13156 2.68 7.55 751 0.149 <0.022 <MDL 2.19 6.90 686 3.58 0.270 26.9 4.28 4.60 457 7.26 0.541 53.8 4.08
167 16695 2.39 18.0 1798 1.60 <0.11 <MDL 11.0 166 16527 2.69 6.44 643 0.150 <0.022 <MDL 2.19 24.6 2455 3.59 0.194 19.3 4.29 5.31 530 7.28 0.227 22.7 4.09
133 13225 2.38 16.1 1601 1.59 <0.11 <MDL 10.9 206 20423 2.68 4.90 487 0.149 <0.022 <MDL 2.19 16.5 1642 3.58 0.182 18.1 4.27 5.22 519 7.25 0.329 32.7 4.07
246 24711 2.41 16.8 1689 1.60 <0.11 <MDL 11.0 141 14144 2.71 8.05 807 0.150 0.025 2.47 2.21 20.9 2095 3.61 0.249 25.0 4.31 5.46 547 7.32 0.182 18.2 4.11
249 24804 2.39 20.6 2056 1.59 0.152 15.1 11.0 77.2 7690 2.69 6.99 696 0.149 <0.022 <MDL 2.19 1.64 163 3.58 0.308 30.7 4.28 4.47 445 7.27 0.242 24.1 4.08
224 22378 2.40 16.0 1595 1.60 0.119 11.9 11.0 174 17420 2.70 7.22 722 0.150 <0.022 <MDL 2.20 4.50 450 3.60 0.264 26.4 4.30 4.34 434 7.30 0.270 27.0 4.10
110 10932 2.39 13.9 1384 1.60 <0.11 <MDL 11.0 225 22472 2.69 4.98 496 0.150 <0.022 <MDL 2.19 19.4 1934 3.59 0.112 11.2 4.29 5.98 596 7.28 0.181 18.0 4.09
163 16271 2.39 17.2 1712 1.59 <0.11 <MDL 11.0 179 17810 2.69 3.99 398 0.149 <0.022 <MDL 2.19 26.9 2683 3.59 0.179 17.9 4.28 6.04 602 7.27 0.245 24.4 4.09
118 11692 2.37 15.3 1511 1.58 <0.11 <MDL 10.9 194 19146 2.67 7.04 696 0.148 <0.022 <MDL 2.18 28.5 2816 3.56 0.145 14.4 4.25 6.06 599 7.22 0.200 19.7 4.06
234 23233 2.39 19.6 1949 1.59 0.130 13.0 10.9 77.0 7661 2.68 6.25 622 0.149 <0.022 <MDL 2.19 2.11 210 3.58 0.262 26.0 4.28 4.93 490 7.26 0.284 28.3 4.08
203 20016 2.36 14.7 1445 1.58 0.127 12.5 10.8 299 29461 2.66 7.10 700 0.148 0.029 2.85 2.17 6.82 672 3.55 0.240 23.6 4.24 3.74 368 7.19 1.33 131 4.04
237 23514 2.38 16.6 1648 1.58 0.132 13.1 10.9 144 14274 2.67 10.8 1073 0.149 0.034 3.32 2.18 21.0 2076 3.56 0.316 31.3 4.26 4.50 445 7.23 0.287 28.4 4.06
113 11331 2.40 17.3 1725 1.60 <0.11 <MDL 11.0 172 17200 2.70 6.51 650 0.150 <0.022 <MDL 2.20 21.8 2177 3.60 0.163 16.3 4.29 6.40 639 7.29 0.208 20.8 4.10
129 12882 2.40 17.9 1792 1.60 <0.11 <MDL 11.0 192 19203 2.70 4.82 483 0.150 <0.022 <MDL 2.20 22.1 2216 3.60 0.163 16.3 4.30 5.72 573 7.31 0.278 27.8 4.10
242 24063 2.39 14.6 1453 1.59 0.133 13.2 10.9 56.4 5617 2.69 15.3 1518 0.149 0.025 2.48 2.19 1.08 108 3.58 0.346 34.4 4.28 3.16 315 7.27 0.171 17.0 4.08
241 24011 2.39 12.9 1287 1.59 <0.11 <MDL 11.0 264 26288 2.69 5.30 527 0.149 <0.022 <MDL 2.19 4.90 488 3.59 0.257 25.6 4.28 3.48 347 7.27 0.573 57.1 4.08
148 14721 2.39 13.9 1379 1.59 <0.11 <MDL 10.9 211 21022 2.69 5.41 538 0.149 <0.022 <MDL 2.19 10.4 1031 3.58 0.195 19.4 4.28 4.94 491 7.26 0.526 52.4 4.08
114 11487 2.42 16.0 1613 1.61 <0.11 <MDL 11.1 196 19740 2.72 5.54 558 0.151 <0.022 <MDL 2.22 14.9 1504 3.62 0.142 14.3 4.33 6.05 609 7.35 0.331 33.4 4.13
137 13659 2.39 14.2 1412 1.59 <0.11 <MDL 11.0 181 18067 2.69 4.85 483 0.150 <0.022 <MDL 2.19 29.1 2899 3.59 0.145 14.4 4.29 5.76 574 7.28 0.380 37.9 4.09
123 12318 2.40 11.2 1117 1.60 <0.11 <MDL 11.0 196 19657 2.70 5.35 535 0.150 <0.022 <MDL 2.20 3.11 311 3.60 0.122 12.3 4.30 5.63 563 7.31 0.385 38.5 4.10
241 24057 2.39 11.4 1133 1.59 <0.11 <MDL 11.0 257 25596 2.69 7.51 749 0.150 0.025 2.48 2.19 4.02 401 3.59 0.235 23.4 4.29 3.56 355 7.28 1.25 125 4.09
205 20507 2.40 15.9 1588 1.60 <0.11 <MDL 11.0 254 25487 2.71 4.10 411 0.150 <0.022 <MDL 2.20 14.8 1479 3.61 0.264 26.4 4.31 3.80 381 7.31 0.146 14.6 4.11
107 10744 2.40 13.0 1304 1.60 <0.11 <MDL 11.0 187 18710 2.70 4.78 478 0.150 <0.022 <MDL 2.20 11.4 1136 3.60 0.119 11.9 4.30 5.53 553 7.30 0.174 17.4 4.10
107 10670 2.39 13.1 1304 1.60 <0.11 <MDL 11.0 186 18542 2.69 4.81 480 0.150 <0.022 <MDL 2.19 19.3 1923 3.59 0.125 12.5 4.29 5.34 532 7.28 0.178 17.7 4.09
99.4 9947 2.40 14.3 1430 1.60 <0.11 <MDL 11.0 196 19635 2.70 5.50 551 0.150 <0.022 <MDL 2.20 2.06 207 3.60 0.146 14.6 4.30 5.69 569 7.31 0.179 17.9 4.10
203 20261 2.40 11.8 1176 1.60 <0.11 <MDL 11.0 286 28619 2.70 6.04 604 0.150 0.024 2.41 2.20 6.85 684 3.60 0.227 22.7 4.30 3.67 367 7.29 2.62 262 4.10
117 11656 2.39 15.1 1500 1.59 <0.11 <MDL 11.0 162 16112 2.69 5.43 540 0.149 <0.022 <MDL 2.19 17.6 1749 3.59 0.146 14.5 4.28 6.05 603 7.27 0.280 27.9 4.08
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Date 
collected
Sample 
location
Sample 
weight (g)
Extract 
volume 
(mL)
Final 
volume 
(mL)
MDL (aqueous):
7/14/2011 9A.9.2C 1.0055 14 100
7/14/2011 9A.9.2D 1.0009 14 100
7/14/2011 9A.9.2E 0.9967 14 100
7/14/2011 9A.9.3A 1.0126 14 100
7/14/2011 9A.9.3B 0.9989 14 100
7/14/2011 9A.9.3C 1.0019 14 100
7/14/2011 9A.9.3D 1.0004 14 100
7/14/2011 9A.9.3E 0.9991 14 100
samples analyzed
detects
% detects
min 0.9904 14 100
max 1.0810 14 100
mean 1.002 14 100
range 0.0906 0 0
mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL
0.024 0.016 0.11 0.027 0.0015 0.022 0.036 0.043 0.073 0.041
P  Pb Ni Fe K  Li Mg  Mn Mo  Na 
157 15628 2.39 16.4 1626 1.59 <0.11 <MDL 10.9 203 20182 2.69 4.60 457 0.149 <0.022 <MDL 2.19 15.8 1571 3.58 0.203 20.2 4.28 5.29 526 7.26 0.228 22.7 4.08
109 10911 2.40 16.4 1635 1.60 <0.11 <MDL 11.0 195 19487 2.70 5.15 514 0.150 <0.022 <MDL 2.20 13.7 1372 3.60 0.112 11.2 4.30 5.68 568 7.29 0.189 18.9 4.10
115 11524 2.41 10.8 1086 1.61 <0.11 <MDL 11.0 187 18713 2.71 5.12 514 0.150 <0.022 <MDL 2.21 1.95 196 3.61 0.126 12.7 4.31 5.41 543 7.32 0.235 23.5 4.11
203 20001 2.37 15.7 1555 1.58 0.133 13.1 10.9 192 19004 2.67 5.21 514 0.148 <0.022 <MDL 2.17 8.21 811 3.56 0.256 25.3 4.25 5.40 533 7.21 0.975 96.3 4.05
112 11233 2.40 17.2 1718 1.60 <0.11 <MDL 11.0 168 16831 2.70 5.16 517 0.150 <0.022 <MDL 2.20 15.8 1581 3.60 0.143 14.3 4.30 5.79 580 7.31 0.214 21.4 4.10
111 11047 2.40 14.5 1448 1.60 <0.11 <MDL 11.0 198 19753 2.69 4.79 478 0.150 <0.022 <MDL 2.20 17.9 1789 3.59 0.137 13.7 4.29 5.28 527 7.29 0.228 22.7 4.09
129 12886 2.40 16.6 1655 1.60 <0.11 <MDL 11.0 187 18682 2.70 5.24 524 0.150 <0.022 <MDL 2.20 22.4 2244 3.60 0.184 18.4 4.30 5.33 533 7.30 0.456 45.5 4.10
206 20600 2.40 17.1 1710 1.60 0.137 13.8 11.0 177 17746 2.70 4.89 489 0.150 <0.022 <MDL 2.20 2.89 289 3.60 0.252 25.2 4.30 4.72 472 7.31 0.812 81.2 4.10
160 160 160 160 160 160 160 160 160 160
160 160 60 160 160 23 160 160 160 160
100 100 38 100 100 14 100 100 100 100
71.0 7097 2.22 4.03 404 1.48 0.114 11.4 10.2 56.4 5617 2.50 1.98 198 0.139 0.022 2.20 2.04 1.08 108 3.33 0.072 7.24 3.98 2.23 223 6.75 0.076 7.61 3.79
343 34616 2.42 24.5 2465 1.62 0.178 17.7 11.1 349 35035 2.73 32.7 3297 0.151 0.049 4.99 2.22 40.0 4003 3.63 1.22 122 4.34 8.74 876 7.37 3.17 314 4.14
170 16953 2.39 15.5 1550 1.60 0.142 14.2 11.0 197 19618 2.69 5.87 586 0.150 0.028 2.78 2.19 12.8 1281 3.59 0.21 21.0 4.29 5.22 521 7.28 0.35 34.4 4.09
272 27519 0.20 20.5 2061 0.14 0.064 6.3 0.9 292 29418 0.23 30.7 3099 0.013 0.027 2.79 0.19 38.9 3895 0.30 1.14 115 0.36 6.51 653 0.62 3.10 306 0.35
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Date 
collected
Sample 
location
Sample 
weight (g)
Extract 
volume 
(mL)
Final 
volume 
(mL)
MDL (aqueous):
7/13/2011 9A.1.1A 0.9961 14 100
7/13/2011 9A.1.1B 0.9945 14 100
7/13/2011 9A.1.1C 1.0078 14 100
7/13/2011 9A.1.1D 0.9936 14 100
7/13/2011 9A.1.1E 1.0017 14 100
7/13/2011 9A.1.2A 1.0024 14 100
7/13/2011 9A.1.2B 1.0042 14 100
7/13/2011 9A.1.2C 1.0810 14 100
7/13/2011 9A.1.2D 1.0018 14 100
7/13/2011 9A.1.2E 0.9945 14 100
7/13/2011 9A.1.3A 0.9978 14 100
7/13/2011 9A.1.3B 0.9993 14 100
7/13/2011 9A.1.3C 1.0010 14 100
7/13/2011 9A.1.3D 1.0131 14 100
7/13/2011 9A.1.3E 1.0090 14 100
7/13/2011 9A.2.1A 0.9966 14 100
7/13/2011 9A.2.1B 1.0067 14 100
7/13/2011 9A.2.1C 1.0069 14 100
7/13/2011 9A.2.1D 1.0049 14 100
7/13/2011 9A.2.1E 1.0124 14 100
7/13/2011 9A.2.2A 1.0071 14 100
7/13/2011 9A.2.2B 1.0091 14 100
7/13/2011 9A.2.2C 0.9929 14 100
7/13/2011 9A.2.2D 0.9993 14 100
7/13/2011 9A.2.2E 0.9970 14 100
7/13/2011 9A.2.3A 0.9995 14 100
7/13/2011 9A.2.3B 1.0152 14 100
7/13/2011 9A.2.3C 1.0073 14 100
7/13/2011 9A.2.3D 0.9940 14 100
7/13/2011 9A.2.3E 0.9927 14 100
7/13/2011 9A.3.1A 1.0072 14 100
7/13/2011 9A.3.1B 0.9989 14 100
7/13/2011 9A.3.1C 0.9991 14 100
7/13/2011 9A.3.1D 1.0128 14 100
7/13/2011 9A.3.1E 0.9904 14 100
7/13/2011 9A.3.2A 0.9931 14 100
7/13/2011 9A.3.2B 1.0062 14 100
7/13/2011 9A.3.2C 1.0010 14 100
7/13/2011 9A.3.2D 0.9956 14 100
7/13/2011 9A.3.2E 1.0096 14 100
7/13/2011 9A.3.3A 1.0042 14 100
7/13/2011 9A.3.3B 0.9955 14 100
7/13/2011 9A.3.3C 0.9977 14 100
7/13/2011 9A.3.3D 0.9972 14 100
7/13/2011 9A.3.3E 1.0025 14 100
7/13/2011 9A.4.1A 1.0082 14 100
7/13/2011 9A.4.1B 1.0156 14 100
7/13/2011 9A.4.1C 1.0115 14 100
7/13/2011 9A.4.1D 1.0063 14 100
7/13/2011 9A.4.1E 1.0006 14 100
7/13/2011 9A.4.2A 0.9968 14 100
7/13/2011 9A.4.2B 1.0093 14 100
7/13/2011 9A.4.2C 0.9944 14 100
7/13/2011 9A.4.2D 0.9969 14 100
7/13/2011 9A.4.2E 0.9933 14 100
7/13/2011 9A.4.3A 1.0008 14 100
7/13/2011 9A.4.3B 1.004 14 100
7/13/2011 9A.4.3C 0.9924 14 100
7/13/2011 9A.4.3D 0.994 14 100
7/13/2011 9A.4.3E 0.9995 14 100
7/13/2011 9A.4.4A 0.9991 14 100
7/13/2011 9A.4.4B 1.0008 14 100
7/13/2011 9A.4.4C 0.9995 14 100
7/13/2011 9A.4.4D 1.0084 14 100
7/13/2011 9A.4.4E 1.0081 14 100
7/13/2011 9A.5.1A 0.9989 14 100
7/13/2011 9A.5.1B 1.0056 14 100
7/13/2011 9A.5.1C 1.003 14 100
7/13/2011 9A.5.1D 1.0019 14 100
7/13/2011 9A.5.1E 1.0087 14 100
7/13/2011 9A.5.2A 1.0039 14 100
7/13/2011 9A.5.2B 0.9942 14 100
7/14/2011 9A.5.2C 0.9939 14 100
7/14/2011 9A.5.2D 0.9947 14 100
7/14/2011 9A.5.2E 1.0061 14 100
7/14/2011 9A.5.3A 1.0010 14 100
mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL
0.22 0.059 0.13 0.066 0.086 0.00037 0.00056 0.017 0.047 0.0097
11.2 1126 22.1 <0.059 <MDL 5.92 <0.13 <MDL 13.1 12.2 1226 6.63 <0.086 <MDL 8.63 0.435 43.7 0.037 0.524 52.6 0.056 <0.017 <MDL 1.71 0.186 18.7 4.72 0.805 80.8 0.95
10.1 1017 22.1 <0.059 <MDL 5.93 <0.13 <MDL 13.1 12.1 1218 6.64 0.144 14.5 8.65 0.499 50.2 0.037 0.828 83.3 0.056 <0.017 <MDL 1.71 0.150 15.1 4.73 0.922 92.7 0.96
6.47 642 21.8 <0.059 <MDL 5.85 <0.13 <MDL 12.9 14.4 1428 6.55 <0.086 <MDL 8.53 0.315 31.3 0.037 1.23 122 0.056 <0.017 <MDL 1.69 0.167 16.6 4.66 0.500 49.6 0.96
5.15 518 22.1 <0.059 <MDL 5.94 <0.13 <MDL 13.1 15.2 1528 6.64 <0.086 <MDL 8.66 0.273 27.5 0.037 1.12 113 0.056 <0.017 <MDL 1.71 0.152 15.3 4.73 0.442 44.4 0.97
8.04 803 22.0 <0.059 <MDL 5.89 <0.13 <MDL 13.0 15.4 1539 6.59 <0.086 <MDL 8.59 0.434 43.4 0.037 0.665 66.4 0.056 <0.017 <MDL 1.70 0.191 19.1 4.69 0.997 99.5 0.97
9.66 964 21.9 <0.059 <MDL 5.89 <0.13 <MDL 13.0 15.9 1583 6.58 <0.086 <MDL 8.58 0.415 41.4 0.037 0.495 49.4 0.056 <0.017 <MDL 1.70 0.233 23.2 4.69 1.41 141 0.97
10.7 1068 21.9 <0.059 <MDL 5.88 <0.13 <MDL 12.9 14.4 1437 6.57 <0.086 <MDL 8.56 0.309 30.8 0.037 0.806 80.3 0.056 <0.017 <MDL 1.69 0.151 15.0 4.68 0.476 47.4 0.97
5.80 537 20.4 <0.059 <MDL 5.46 <0.13 <MDL 12.0 15.1 1395 6.11 0.111 10.3 7.96 0.259 24.0 0.034 1.21 112 0.052 <0.017 <MDL 1.57 0.168 15.6 4.35 0.508 47.0 0.98
4.29 428 22.0 <0.059 <MDL 5.89 <0.13 <MDL 13.0 14.4 1433 6.59 <0.086 <MDL 8.58 0.268 26.8 0.037 1.01 100 0.056 <0.017 <MDL 1.70 0.132 13.1 4.69 0.321 32.0 0.97
4.47 449 22.1 <0.059 <MDL 5.93 <0.13 <MDL 13.1 14.7 1480 6.64 <0.086 <MDL 8.65 0.282 28.3 0.037 0.408 41.0 0.056 <0.017 <MDL 1.71 0.210 21.1 4.73 0.660 66.3 0.98
5.53 554 22.0 <0.059 <MDL 5.91 <0.13 <MDL 13.0 16.6 1668 6.61 <0.086 <MDL 8.62 0.327 32.7 0.037 0.426 42.7 0.056 <0.017 <MDL 1.70 0.291 29.2 4.71 0.817 81.9 0.97
14.2 1422 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 14.9 1490 6.60 <0.086 <MDL 8.61 0.353 35.4 0.037 0.598 59.9 0.056 <0.017 <MDL 1.70 0.205 20.5 4.70 1.14 114 0.96
3.65 365 22.0 <0.059 <MDL 5.89 <0.13 <MDL 13.0 13.2 1315 6.59 <0.086 <MDL 8.59 0.299 29.9 0.037 0.986 98.5 0.056 <0.017 <MDL 1.70 0.129 12.9 4.70 0.333 33.3 0.96
20.1 1985 21.7 <0.059 <MDL 5.82 <0.13 <MDL 12.8 13.4 1325 6.51 <0.086 <MDL 8.49 0.391 38.6 0.037 1.41 140 0.055 <0.017 <MDL 1.68 0.135 13.3 4.64 0.392 38.7 0.95
5.88 583 21.8 <0.059 <MDL 5.85 <0.13 <MDL 12.9 12.7 1255 6.54 0.103 10.2 8.52 0.454 45.0 0.037 0.634 62.9 0.056 <0.017 <MDL 1.68 0.229 22.7 4.66 1.08 107 0.96
8.24 827 22.1 <0.059 <MDL 5.92 <0.13 <MDL 13.0 11.4 1141 6.62 0.210 21.1 8.63 0.428 42.9 0.037 0.675 67.7 0.056 <0.017 <MDL 1.71 0.220 22.1 4.72 1.04 105 0.95
5.69 565 21.9 <0.059 <MDL 5.86 <0.13 <MDL 12.9 12.5 1239 6.56 0.413 41.0 8.54 0.337 33.4 0.037 1.28 127 0.056 <0.017 <MDL 1.69 0.167 16.6 4.67 0.579 57.5 0.97
6.83 678 21.8 <0.059 <MDL 5.86 <0.13 <MDL 12.9 11.9 1183 6.55 <0.086 <MDL 8.54 0.263 26.1 0.037 1.32 131 0.056 <0.017 <MDL 1.69 0.176 17.5 4.67 0.525 52.1 0.97
4.21 419 21.9 <0.059 <MDL 5.87 <0.13 <MDL 12.9 13.1 1299 6.57 0.445 44.3 8.56 0.266 26.5 0.037 1.04 104 0.056 <0.017 <MDL 1.69 0.131 13.0 4.68 0.337 33.6 0.96
9.11 900 21.7 <0.059 <MDL 5.83 <0.13 <MDL 12.8 11.8 1162 6.52 <0.086 <MDL 8.49 0.477 47.1 0.037 0.650 64.2 0.055 <0.017 <MDL 1.68 0.218 21.6 4.64 1.08 107 0.97
10.4 1032 21.8 <0.059 <MDL 5.86 <0.13 <MDL 12.9 11.4 1133 6.55 0.102 10.2 8.54 0.532 52.9 0.037 0.669 66.5 0.056 <0.017 <MDL 1.69 0.252 25.0 4.67 1.26 125 0.98
6.65 659 21.8 <0.059 <MDL 5.85 <0.13 <MDL 12.9 12.8 1268 6.54 <0.086 <MDL 8.52 0.271 26.8 0.037 1.06 105 0.055 <0.017 <MDL 1.68 0.153 15.2 4.66 0.564 55.9 0.97
6.14 619 22.2 <0.059 <MDL 5.94 <0.13 <MDL 13.1 13.2 1331 6.65 <0.086 <MDL 8.66 0.258 26.0 0.037 1.14 115 0.056 <0.017 <MDL 1.71 0.147 14.8 4.73 0.481 48.5 0.97
6.83 683 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 13.6 1360 6.60 <0.086 <MDL 8.61 0.268 26.8 0.037 1.26 126 0.056 <0.017 <MDL 1.70 0.163 16.3 4.70 0.500 50.0 0.98
8.71 874 22.1 <0.059 <MDL 5.92 <0.13 <MDL 13.0 13.4 1341 6.62 <0.086 <MDL 8.63 0.399 40.1 0.037 0.578 58.0 0.056 <0.017 <MDL 1.71 0.229 23.0 4.71 0.827 82.9 0.98
17.4 1745 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 12.0 1204 6.60 <0.086 <MDL 8.60 0.561 56.1 0.037 0.607 60.8 0.056 <0.017 <MDL 1.70 0.198 19.8 4.70 1.14 114 0.98
7.50 739 21.7 <0.059 <MDL 5.81 <0.13 <MDL 12.8 13.3 1307 6.50 <0.086 <MDL 8.47 0.327 32.2 0.036 1.14 112 0.055 <0.017 <MDL 1.67 0.157 15.5 4.63 0.571 56.2 0.97
13.9 1381 21.8 <0.059 <MDL 5.86 <0.13 <MDL 12.9 12.3 1225 6.55 <0.086 <MDL 8.54 0.461 45.8 0.037 1.10 109 0.056 <0.017 <MDL 1.69 0.178 17.7 4.67 0.524 52.0 0.97
21.8 2194 22.1 <0.059 <MDL 5.94 <0.13 <MDL 13.1 13.0 1303 6.64 <0.086 <MDL 8.65 0.449 45.2 0.037 0.853 85.8 0.056 <0.017 <MDL 1.71 0.149 15.0 4.73 0.419 42.2 0.96
4.70 473 22.2 <0.059 <MDL 5.94 <0.13 <MDL 13.1 13.9 1400 6.65 <0.086 <MDL 8.66 0.261 26.2 0.037 0.461 46.4 0.056 <0.017 <MDL 1.71 0.260 26.2 4.73 0.780 78.5 0.97
19.3 1913 21.8 <0.059 <MDL 5.86 <0.13 <MDL 12.9 13.5 1337 6.55 <0.086 <MDL 8.54 0.490 48.7 0.037 0.829 82.3 0.056 <0.017 <MDL 1.69 0.194 19.3 4.67 0.862 85.6 0.98
6.94 695 22.0 <0.059 <MDL 5.91 <0.13 <MDL 13.0 12.9 1292 6.61 <0.086 <MDL 8.61 0.313 31.3 0.037 1.13 113 0.056 <0.017 <MDL 1.70 0.196 19.6 4.71 0.540 54.1 0.95
3.19 319 22.0 <0.059 <MDL 5.91 <0.13 <MDL 13.0 13.5 1352 6.61 0.213 21.3 8.61 0.299 29.9 0.037 1.18 118 0.056 <0.017 <MDL 1.70 0.134 13.4 4.70 0.316 31.6 0.97
5.68 561 21.7 <0.059 <MDL 5.83 <0.13 <MDL 12.8 15.1 1488 6.52 <0.086 <MDL 8.49 0.277 27.4 0.037 1.33 131 0.055 <0.017 <MDL 1.68 0.180 17.7 4.64 0.509 50.3 0.97
8.88 896 22.2 <0.059 <MDL 5.96 <0.13 <MDL 13.1 13.6 1376 6.66 <0.086 <MDL 8.68 0.351 35.5 0.037 0.589 59.5 0.057 <0.017 <MDL 1.72 0.242 24.4 4.75 0.717 72.4 0.97
35.0 3524 22.2 <0.059 <MDL 5.94 <0.13 <MDL 13.1 13.0 1309 6.65 <0.086 <MDL 8.66 0.554 55.8 0.037 0.802 80.8 0.056 <0.017 <MDL 1.71 0.215 21.7 4.73 0.720 72.5 0.98
7.03 699 21.9 <0.059 <MDL 5.86 <0.13 <MDL 12.9 13.1 1305 6.56 <0.086 <MDL 8.55 0.298 29.6 0.037 1.07 106 0.056 <0.017 <MDL 1.69 0.179 17.8 4.67 0.489 48.6 0.96
5.32 532 22.0 <0.059 <MDL 5.89 <0.13 <MDL 13.0 14.0 1395 6.59 0.102 10.2 8.59 0.262 26.2 0.037 1.15 115 0.056 <0.017 <MDL 1.70 0.162 16.2 4.70 0.492 49.2 0.97
5.69 572 22.1 <0.059 <MDL 5.93 <0.13 <MDL 13.1 13.4 1343 6.63 <0.086 <MDL 8.64 0.254 25.5 0.037 1.15 116 0.056 <0.017 <MDL 1.71 0.177 17.8 4.72 0.508 51.0 0.98
5.59 554 21.8 <0.059 <MDL 5.84 <0.13 <MDL 12.9 14.5 1434 6.54 <0.086 <MDL 8.52 0.418 41.4 0.037 0.594 58.8 0.055 <0.017 <MDL 1.68 0.307 30.4 4.66 1.07 106 0.95
27.3 2721 21.9 <0.059 <MDL 5.88 <0.13 <MDL 12.9 11.7 1163 6.57 <0.086 <MDL 8.56 0.464 46.3 0.037 0.795 79.2 0.056 <0.017 <MDL 1.69 0.212 21.1 4.68 0.747 74.4 0.97
19.0 1913 22.1 <0.059 <MDL 5.93 <0.13 <MDL 13.1 14.3 1433 6.63 <0.086 <MDL 8.64 0.388 39.0 0.037 0.700 70.3 0.056 <0.017 <MDL 1.71 0.267 26.8 4.72 0.822 82.6 0.96
6.45 647 22.1 <0.059 <MDL 5.91 <0.13 <MDL 13.0 13.4 1347 6.62 <0.086 <MDL 8.62 0.290 29.0 0.037 1.42 142 0.056 <0.017 <MDL 1.70 0.197 19.7 4.71 0.564 56.5 0.96
4.86 487 22.1 <0.059 <MDL 5.92 <0.13 <MDL 13.0 13.1 1312 6.62 <0.086 <MDL 8.62 0.294 29.5 0.037 0.653 65.5 0.056 <0.017 <MDL 1.70 0.221 22.1 4.71 0.574 57.6 0.96
6.82 681 21.9 <0.059 <MDL 5.89 <0.13 <MDL 13.0 14.3 1429 6.58 <0.086 <MDL 8.58 0.298 29.7 0.037 0.493 49.2 0.056 <0.017 <MDL 1.70 0.325 32.4 4.69 0.775 77.3 0.98
22.1 2187 21.8 <0.059 <MDL 5.85 <0.13 <MDL 12.9 11.0 1089 6.55 <0.086 <MDL 8.53 0.437 43.3 0.037 0.666 66.1 0.056 <0.017 <MDL 1.69 0.219 21.7 4.66 0.698 69.2 0.97
4.62 455 21.7 <0.059 <MDL 5.81 <0.13 <MDL 12.8 14.0 1379 6.50 <0.086 <MDL 8.47 0.301 29.6 0.036 1.11 109 0.055 <0.017 <MDL 1.67 0.204 20.1 4.63 0.551 54.3 0.96
6.15 608 21.7 <0.059 <MDL 5.83 <0.13 <MDL 12.9 12.8 1263 6.52 <0.086 <MDL 8.50 0.293 29.0 0.037 1.32 130 0.055 <0.017 <MDL 1.68 0.183 18.1 4.65 0.522 51.6 0.98
5.01 498 21.9 <0.059 <MDL 5.86 <0.13 <MDL 12.9 12.4 1228 6.56 <0.086 <MDL 8.55 0.280 27.9 0.037 1.28 127 0.056 <0.017 <MDL 1.69 0.190 18.9 4.67 0.491 48.8 0.95
7.64 763 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 15.8 1578 6.60 <0.086 <MDL 8.59 0.286 28.6 0.037 0.624 62.4 0.056 <0.017 <MDL 1.70 0.295 29.5 4.70 0.799 79.9 0.98
13.0 1309 22.1 <0.059 <MDL 5.92 <0.13 <MDL 13.0 12.8 1284 6.62 <0.086 <MDL 8.63 0.450 45.1 0.037 0.926 92.9 0.056 <0.017 <MDL 1.71 0.212 21.2 4.72 0.662 66.4 0.96
8.37 829 21.8 <0.059 <MDL 5.85 <0.13 <MDL 12.9 12.7 1262 6.54 <0.086 <MDL 8.52 0.472 46.8 0.037 1.14 113 0.055 <0.017 <MDL 1.68 0.252 25.0 4.66 0.685 67.9 0.97
7.01 705 22.1 <0.059 <MDL 5.93 <0.13 <MDL 13.1 10.0 1008 6.64 <0.086 <MDL 8.65 0.609 61.3 0.037 1.10 111 0.056 <0.017 <MDL 1.71 0.126 12.6 4.73 0.927 93.2 0.97
5.73 574 22.1 <0.059 <MDL 5.92 <0.13 <MDL 13.0 13.4 1348 6.62 0.202 20.2 8.63 0.387 38.9 0.037 1.15 116 0.056 <0.017 <MDL 1.71 0.196 19.6 4.71 0.584 58.6 0.97
7.38 743 22.1 <0.059 <MDL 5.94 <0.13 <MDL 13.1 13.1 1319 6.64 0.113 11.3 8.66 0.312 31.4 0.037 1.23 124 0.056 <0.017 <MDL 1.71 0.353 35.6 4.73 2.54 255 0.97
21.1 2104 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 13.7 1372 6.59 <0.086 <MDL 8.59 0.396 39.5 0.037 0.896 89.6 0.056 <0.017 <MDL 1.70 0.233 23.3 4.70 1.10 110 0.96
6.45 643 21.9 <0.059 <MDL 5.88 <0.13 <MDL 12.9 11.2 1111 6.57 <0.086 <MDL 8.57 0.327 32.6 0.037 1.26 125 0.056 <0.017 <MDL 1.69 0.178 17.8 4.68 0.532 53.0 0.96
8.38 844 22.2 <0.059 <MDL 5.95 <0.13 <MDL 13.1 13.9 1398 6.65 <0.086 <MDL 8.67 0.710 71.5 0.037 1.22 123 0.056 <0.017 <MDL 1.71 0.178 17.9 4.74 0.742 74.8 0.97
5.33 536 22.1 <0.059 <MDL 5.94 <0.13 <MDL 13.1 13.6 1365 6.64 0.327 32.9 8.65 0.350 35.2 0.037 1.07 107 0.056 <0.017 <MDL 1.71 0.182 18.3 4.73 0.500 50.3 0.97
3.90 390 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 14.0 1398 6.60 0.546 54.6 8.60 0.215 21.5 0.037 0.417 41.7 0.056 <0.017 <MDL 1.70 0.292 29.2 4.70 0.642 64.3 0.97
14.9 1488 22.0 <0.059 <MDL 5.91 <0.13 <MDL 13.0 13.0 1297 6.61 0.173 17.3 8.61 0.402 40.3 0.037 0.803 80.4 0.056 <0.017 <MDL 1.70 0.246 24.6 4.70 0.725 72.6 0.96
5.53 552 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 13.1 1305 6.59 <0.086 <MDL 8.59 0.302 30.1 0.037 1.01 101 0.056 <0.017 <MDL 1.70 0.154 15.4 4.70 0.456 45.5 0.97
6.39 639 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 12.8 1279 6.60 0.091 9.08 8.60 0.256 25.6 0.037 1.09 109 0.056 <0.017 <MDL 1.70 0.160 16.1 4.70 0.469 46.9 0.96
5.79 575 21.8 <0.059 <MDL 5.85 <0.13 <MDL 12.9 13.6 1353 6.55 <0.086 <MDL 8.53 0.274 27.2 0.037 0.994 98.6 0.056 <0.017 <MDL 1.69 0.207 20.5 4.66 0.586 58.1 0.96
2.44 243 21.8 <0.059 <MDL 5.85 <0.13 <MDL 12.9 13.4 1329 6.55 <0.086 <MDL 8.53 0.225 22.3 0.037 0.486 48.2 0.056 <0.017 <MDL 1.69 0.285 28.3 4.66 0.623 61.8 0.96
8.02 803 22.0 <0.059 <MDL 5.91 <0.13 <MDL 13.0 11.3 1129 6.61 <0.086 <MDL 8.61 0.349 35.0 0.037 0.500 50.0 0.056 <0.017 <MDL 1.70 0.193 19.3 4.71 0.586 58.7 0.96
5.18 515 21.9 <0.059 <MDL 5.87 <0.13 <MDL 12.9 13.8 1377 6.56 <0.086 <MDL 8.55 0.320 31.9 0.037 1.17 116 0.056 <0.017 <MDL 1.69 0.178 17.7 4.67 0.469 46.6 0.96
4.60 458 21.9 <0.059 <MDL 5.88 <0.13 <MDL 13.0 14.5 1448 6.58 <0.086 <MDL 8.57 0.383 38.2 0.037 1.05 105 0.056 <0.017 <MDL 1.69 0.150 14.9 4.69 0.441 44.0 0.98
3.17 316 22.0 <0.059 <MDL 5.89 <0.13 <MDL 13.0 14.2 1414 6.59 <0.086 <MDL 8.58 0.268 26.7 0.037 0.895 89.3 0.056 <0.017 <MDL 1.70 0.206 20.6 4.69 0.529 52.8 0.96
1.64 163 21.8 <0.059 <MDL 5.85 <0.13 <MDL 12.9 10.9 1078 6.54 <0.086 <MDL 8.53 0.228 22.6 0.037 0.294 29.1 0.056 <0.017 <MDL 1.69 0.276 27.4 4.66 0.653 64.7 0.97
15.6 1552 21.9 <0.059 <MDL 5.88 <0.13 <MDL 12.9 12.6 1254 6.57 <0.086 <MDL 8.57 0.386 38.5 0.037 0.656 65.3 0.056 <0.017 <MDL 1.69 0.237 23.6 4.68 0.918 91.5 0.98
6.21 625 22.1 <0.059 <MDL 5.93 <0.13 <MDL 13.1 12.8 1288 6.64 <0.086 <MDL 8.65 0.282 28.3 0.037 1.28 128 0.056 <0.017 <MDL 1.71 0.178 17.9 4.73 0.466 46.8 0.96
6.57 661 22.1 <0.059 <MDL 5.94 <0.13 <MDL 13.1 15.1 1522 6.64 <0.086 <MDL 8.65 0.298 30.0 0.037 1.08 109 0.056 <0.017 <MDL 1.71 0.186 18.7 4.73 0.510 51.3 0.97
5.57 559 22.1 <0.059 <MDL 5.93 <0.13 <MDL 13.1 14.3 1435 6.64 <0.086 <MDL 8.65 0.295 29.6 0.037 1.21 122 0.056 <0.017 <MDL 1.71 0.183 18.4 4.73 0.487 48.9 0.97
2.65 263 21.9 <0.059 <MDL 5.86 <0.13 <MDL 12.9 12.1 1205 6.56 <0.086 <MDL 8.55 0.218 21.6 0.037 0.443 44.0 0.056 <0.017 <MDL 1.69 0.293 29.2 4.67 0.698 69.4 0.98
15.3 1528 22.0 <0.059 <MDL 5.89 <0.13 <MDL 13.0 13.6 1361 6.59 <0.086 <MDL 8.59 0.380 37.9 0.037 0.478 47.7 0.056 <0.017 <MDL 1.70 0.225 22.5 4.70 0.944 94.3 0.96
Zn S  Sb  Se  Si  Sn  Sr Ti  Tl  V 
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APPENDIX B: Results of Geochemical Analysis of Soil Samples Collected by ISGS from I-294 Bioswales in July 2011 (first year post-construction)
Date 
collected
Sample 
location
Sample 
weight (g)
Extract 
volume 
(mL)
Final 
volume 
(mL)
MDL (aqueous):
7/14/2011 9A.5.3B 0.9966 14 100
7/14/2011 9A.5.3C 0.9919 14 100
7/14/2011 9A.5.3D 0.9953 14 100
7/14/2011 9A.5.3E 1.0017 14 100
7/14/2011 9A.5.4A 1.0115 14 100
7/14/2011 9A.5.4B 0.9977 14 100
7/14/2011 9A.5.4C 1.0114 14 100
7/14/2011 9A.5.4D 1.0020 14 100
7/14/2011 9A.5.4E 1.0019 14 100
7/14/2011 9A.6.1A 0.9977 14 100
7/14/2011 9A.6.1B 1.0075 14 100
7/14/2011 9A.6.1C 1.0032 14 100
7/14/2011 9A.6.1D 0.9966 14 100
7/14/2011 9A.6.1E 1.0083 14 100
7/14/2011 9A.6.2A 1.0075 14 100
7/14/2011 9A.6.2B 1.0011 14 100
7/14/2011 9A.6.2C 1.0017 14 100
7/14/2011 9A.6.2D 0.9930 14 100
7/14/2011 9A.6.2E 0.9995 14 100
7/14/2011 9A.6.3A 1.0120 14 100
7/14/2011 9A.6.3B 0.9985 14 100
7/14/2011 9A.6.3C 1.0022 14 100
7/14/2011 9A.6.3D 0.9961 14 100
7/14/2011 9A.6.3E 1.0135 14 100
7/14/2011 9A.6.4A 1.0039 14 100
7/14/2011 9A.6.4B 1.0051 14 100
7/14/2011 9A.6.4C 1.0033 14 100
7/14/2011 9A.6.4D 0.9912 14 100
7/14/2011 9A.6.4E 0.9967 14 100
7/14/2011 9A.7.1A 0.9924 14 100
7/14/2011 9A.7.1B 0.9965 14 100
7/14/2011 9A.7.1C 1.0095 14 100
7/14/2011 9A.7.1D 1.0093 14 100
7/14/2011 9A.7.1E 1.0035 14 100
7/14/2011 9A.7.2A 1.0035 14 100
7/14/2011 9A.7.2B 0.9986 14 100
7/14/2011 9A.7.2C 1.0168 14 100
7/14/2011 9A.7.2D 0.9994 14 100
7/14/2011 9A.7.2E 0.9966 14 100
7/14/2011 9A.7.3A 0.9995 14 100
7/14/2011 9A.7.3B 0.9973 14 100
7/14/2011 9A.7.3C 0.9924 14 100
7/14/2011 9A.7.3D 1.0002 14 100
7/14/2011 9A.7.3E 1.0097 14 100
7/14/2011 9A.7.4A 0.9946 14 100
7/14/2011 9A.7.4B 1.0043 14 100
7/14/2011 9A.7.4C 1.0117 14 100
7/14/2011 9A.7.4D 0.9975 14 100
7/14/2011 9A.7.4E 1.0006 14 100
7/14/2011 9A.8.1A 1.0056 14 100
7/14/2011 9A.8.1B 1.0026 14 100
7/14/2011 9A.8.1C 1.0063 14 100
7/14/2011 9A.8.1D 0.9974 14 100
7/14/2011 9A.8.1E 1.0043 14 100
7/14/2011 9A.8.2A 1.0004 14 100
7/14/2011 9A.8.2B 1.0026 14 100
7/14/2011 9A.8.2C 1.0036 14 100
7/14/2011 9A.8.2D 1.0108 14 100
7/14/2011 9A.8.2E 1.0056 14 100
7/14/2011 9A.8.3A 1.0149 14 100
7/14/2011 9A.8.3B 1.0099 14 100
7/14/2011 9A.8.3C 1.0012 14 100
7/14/2011 9A.8.3D 0.9989 14 100
7/14/2011 9A.8.3E 1.0048 14 100
7/14/2011 9A.8.4A 1.0041 14 100
7/14/2011 9A.8.4B 1.0052 14 100
7/14/2011 9A.8.4C 0.9932 14 100
7/14/2011 9A.8.4D 1.0032 14 100
7/14/2011 9A.8.4E 0.9993 14 100
7/14/2011 9A.9.1A 1.0032 14 100
7/14/2011 9A.9.1B 0.9981 14 100
7/14/2011 9A.9.1C 1.0003 14 100
7/14/2011 9A.9.1D 1.0031 14 100
7/14/2011 9A.9.1E 0.9991 14 100
7/14/2011 9A.9.2A 1.0007 14 100
7/14/2011 9A.9.2B 1.004 14 100
mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL
0.22 0.059 0.13 0.066 0.086 0.00037 0.00056 0.017 0.047 0.0097
Zn S  Sb  Se  Si  Sn  Sr Ti  Tl  V 
2.21 221 22.1 <0.059 <MDL 5.92 <0.13 <MDL 13.0 9.15 918 6.62 <0.086 <MDL 8.63 0.277 27.8 0.037 0.738 74.0 0.056 <0.017 <MDL 1.71 0.093 9.30 4.72 0.255 25.6 0.97
5.41 546 22.2 <0.059 <MDL 5.95 <0.13 <MDL 13.1 15.1 1521 6.65 <0.086 <MDL 8.67 0.312 31.4 0.037 1.26 127 0.056 <0.017 <MDL 1.71 0.172 17.3 4.74 0.485 48.9 0.97
5.74 577 22.1 <0.059 <MDL 5.93 <0.13 <MDL 13.1 15.7 1580 6.63 <0.086 <MDL 8.64 0.296 29.8 0.037 1.27 128 0.056 <0.017 <MDL 1.71 0.185 18.6 4.72 0.523 52.6 0.98
1.63 163 22.0 <0.059 <MDL 5.89 <0.13 <MDL 13.0 13.7 1368 6.59 <0.086 <MDL 8.59 0.200 20.0 0.037 0.574 57.3 0.056 <0.017 <MDL 1.70 0.310 30.9 4.69 0.637 63.6 0.97
18.3 1810 21.7 <0.059 <MDL 5.83 <0.13 <MDL 12.9 14.1 1398 6.52 <0.086 <MDL 8.50 0.474 46.9 0.037 0.669 66.1 0.055 <0.017 <MDL 1.68 0.252 24.9 4.65 1.20 119 0.96
6.21 623 22.1 <0.059 <MDL 5.91 <0.13 <MDL 13.0 14.0 1405 6.62 <0.086 <MDL 8.62 0.283 28.3 0.037 1.09 109 0.056 <0.017 <MDL 1.70 0.198 19.8 4.71 0.533 53.4 0.97
3.01 297 21.8 <0.059 <MDL 5.83 <0.13 <MDL 12.9 13.9 1374 6.53 <0.086 <MDL 8.50 0.328 32.5 0.037 0.973 96.2 0.055 <0.017 <MDL 1.68 0.225 22.3 4.65 0.661 65.4 0.96
5.56 555 22.0 <0.059 <MDL 5.89 <0.13 <MDL 13.0 16.7 1663 6.59 <0.086 <MDL 8.58 0.305 30.4 0.037 0.980 97.8 0.056 <0.017 <MDL 1.70 0.183 18.2 4.69 0.499 49.8 0.96
5.52 551 22.0 <0.059 <MDL 5.89 <0.13 <MDL 13.0 18.1 1805 6.59 <0.086 <MDL 8.58 0.278 27.8 0.037 0.480 47.9 0.056 <0.017 <MDL 1.70 0.299 29.8 4.69 0.783 78.1 0.97
9.52 954 22.1 <0.059 <MDL 5.91 <0.13 <MDL 13.0 14.3 1430 6.62 0.153 15.3 8.62 0.469 47.0 0.037 0.581 58.3 0.056 <0.017 <MDL 1.70 0.208 20.9 4.71 0.832 83.4 0.96
12.1 1201 21.8 <0.059 <MDL 5.86 <0.13 <MDL 12.9 14.9 1483 6.55 <0.086 <MDL 8.54 0.276 27.4 0.037 1.33 132 0.056 <0.017 <MDL 1.69 0.200 19.8 4.67 0.540 53.6 0.96
4.84 482 21.9 <0.059 <MDL 5.88 <0.13 <MDL 13.0 15.4 1532 6.58 <0.086 <MDL 8.57 0.252 25.1 0.037 1.20 120 0.056 <0.017 <MDL 1.69 0.177 17.7 4.69 0.447 44.5 0.98
2.30 230 22.1 <0.059 <MDL 5.92 <0.13 <MDL 13.0 13.8 1383 6.62 <0.086 <MDL 8.63 0.286 28.7 0.037 0.866 86.9 0.056 <0.017 <MDL 1.71 0.266 26.7 4.72 0.639 64.1 0.96
9.20 913 21.8 <0.059 <MDL 5.85 <0.13 <MDL 12.9 13.5 1335 6.55 <0.086 <MDL 8.53 0.259 25.7 0.037 0.576 57.1 0.056 <0.017 <MDL 1.69 0.272 27.0 4.66 0.795 78.9 0.97
9.36 929 21.8 <0.059 <MDL 5.86 <0.13 <MDL 12.9 13.6 1345 6.55 0.093 9.19 8.54 0.360 35.7 0.037 0.996 98.9 0.056 <0.017 <MDL 1.69 0.203 20.2 4.67 0.548 54.4 0.96
11.6 1156 22.0 <0.059 <MDL 5.89 <0.13 <MDL 13.0 16.3 1625 6.59 <0.086 <MDL 8.59 0.271 27.1 0.037 1.23 122 0.056 <0.017 <MDL 1.70 0.183 18.2 4.69 0.494 49.3 0.97
4.59 458 22.0 <0.059 <MDL 5.89 <0.13 <MDL 13.0 12.8 1274 6.59 0.306 30.5 8.59 0.259 25.9 0.037 0.892 89.1 0.056 <0.017 <MDL 1.70 0.194 19.4 4.69 0.519 51.8 0.97
6.30 634 22.2 <0.059 <MDL 5.94 <0.13 <MDL 13.1 14.9 1501 6.65 <0.086 <MDL 8.66 0.268 27.0 0.037 1.21 122 0.056 <0.017 <MDL 1.71 0.182 18.3 4.73 0.487 49.0 0.97
3.98 398 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 13.2 1316 6.60 <0.086 <MDL 8.60 0.261 26.1 0.037 0.475 47.5 0.056 <0.017 <MDL 1.70 0.268 26.8 4.70 0.806 80.7 0.97
6.27 620 21.7 <0.059 <MDL 5.83 <0.13 <MDL 12.8 17.7 1748 6.52 <0.086 <MDL 8.50 0.981 97.0 0.037 0.538 53.2 0.055 <0.017 <MDL 1.68 0.278 27.5 4.64 1.12 110 0.97
7.37 738 22.0 <0.059 <MDL 5.91 <0.13 <MDL 13.0 16.9 1693 6.61 <0.086 <MDL 8.61 0.777 77.8 0.037 0.996 99.8 0.056 <0.017 <MDL 1.70 0.201 20.1 4.71 0.888 88.9 0.97
12.9 1286 22.0 <0.059 <MDL 5.89 <0.13 <MDL 13.0 16.8 1676 6.59 <0.086 <MDL 8.58 0.756 75.4 0.037 1.38 138 0.056 <0.017 <MDL 1.70 0.184 18.3 4.69 1.13 113 0.97
2.84 285 22.1 <0.059 <MDL 5.92 <0.13 <MDL 13.1 16.3 1636 6.63 0.162 16.2 8.63 0.325 32.7 0.037 1.14 115 0.056 <0.017 <MDL 1.71 0.197 19.8 4.72 0.450 45.2 0.97
2.70 266 21.7 <0.059 <MDL 5.82 <0.13 <MDL 12.8 16.8 1655 6.51 0.153 15.1 8.49 0.271 26.7 0.037 0.375 37.0 0.055 <0.017 <MDL 1.68 0.281 27.7 4.64 0.779 76.8 0.96
2.34 233 21.9 <0.059 <MDL 5.88 <0.13 <MDL 12.9 17.0 1697 6.57 0.090 8.96 8.57 0.260 25.9 0.037 0.783 78.0 0.056 <0.017 <MDL 1.69 0.322 32.1 4.68 0.779 77.6 0.96
8.37 833 21.9 <0.059 <MDL 5.87 <0.13 <MDL 12.9 17.3 1719 6.57 <0.086 <MDL 8.56 0.315 31.3 0.037 0.717 71.3 0.056 <0.017 <MDL 1.69 0.267 26.6 4.68 0.944 93.9 0.96
14.1 1408 21.9 <0.059 <MDL 5.88 <0.13 <MDL 13.0 15.4 1535 6.58 <0.086 <MDL 8.57 0.656 65.3 0.037 1.29 128 0.056 <0.017 <MDL 1.69 0.202 20.2 4.68 0.808 80.6 0.97
1.60 162 22.2 <0.059 <MDL 5.95 <0.13 <MDL 13.1 17.7 1786 6.66 <0.086 <MDL 8.68 0.254 25.7 0.037 0.718 72.4 0.056 <0.017 <MDL 1.72 0.297 30.0 4.74 0.849 85.7 0.97
2.04 205 22.1 <0.059 <MDL 5.92 <0.13 <MDL 13.0 18.2 1828 6.62 <0.086 <MDL 8.63 0.256 25.6 0.037 0.520 52.2 0.056 <0.017 <MDL 1.71 0.280 28.1 4.72 0.726 72.8 0.97
9.00 907 22.2 <0.059 <MDL 5.95 <0.13 <MDL 13.1 17.0 1716 6.65 <0.086 <MDL 8.67 0.388 39.1 0.037 0.737 74.2 0.056 <0.017 <MDL 1.71 0.269 27.1 4.74 1.12 113 0.98
14.3 1430 22.1 <0.059 <MDL 5.92 <0.13 <MDL 13.0 18.7 1873 6.62 <0.086 <MDL 8.63 0.464 46.6 0.037 0.708 71.1 0.056 <0.017 <MDL 1.71 0.251 25.2 4.72 0.984 98.7 0.96
3.86 382 21.8 <0.059 <MDL 5.84 <0.13 <MDL 12.9 15.6 1542 6.54 <0.086 <MDL 8.52 0.327 32.4 0.037 1.17 116 0.055 <0.017 <MDL 1.68 0.243 24.0 4.66 0.671 66.4 0.96
5.92 587 21.8 <0.059 <MDL 5.85 <0.13 <MDL 12.9 16.9 1670 6.54 <0.086 <MDL 8.52 0.280 27.7 0.037 1.29 127 0.055 <0.017 <MDL 1.68 0.184 18.2 4.66 0.579 57.4 0.97
1.70 169 21.9 <0.059 <MDL 5.88 <0.13 <MDL 13.0 17.1 1704 6.58 <0.086 <MDL 8.57 0.255 25.4 0.037 0.607 60.5 0.056 <0.017 <MDL 1.69 0.292 29.1 4.68 0.694 69.2 0.98
8.47 844 21.9 <0.059 <MDL 5.88 <0.13 <MDL 13.0 18.3 1826 6.58 <0.086 <MDL 8.57 0.323 32.2 0.037 0.690 68.7 0.056 <0.017 <MDL 1.69 0.270 26.9 4.68 0.959 95.6 0.97
5.14 515 22.0 <0.059 <MDL 5.91 <0.13 <MDL 13.0 18.2 1826 6.61 <0.086 <MDL 8.61 0.286 28.6 0.037 1.06 106 0.056 <0.017 <MDL 1.70 0.209 20.9 4.71 0.582 58.3 0.97
6.62 651 21.6 <0.059 <MDL 5.80 <0.13 <MDL 12.8 17.2 1687 6.49 <0.086 <MDL 8.46 0.280 27.5 0.036 1.24 122 0.055 <0.017 <MDL 1.67 0.199 19.6 4.62 0.546 53.7 0.96
6.44 644 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 16.5 1647 6.60 <0.086 <MDL 8.61 0.332 33.2 0.037 1.16 116 0.056 <0.017 <MDL 1.70 0.348 34.8 4.70 0.556 55.6 0.97
1.73 174 22.1 <0.059 <MDL 5.92 <0.13 <MDL 13.0 17.7 1779 6.62 <0.086 <MDL 8.63 0.270 27.1 0.037 0.399 40.0 0.056 <0.017 <MDL 1.71 0.268 26.9 4.72 0.789 79.2 0.97
17.8 1781 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 16.5 1646 6.60 <0.086 <MDL 8.60 0.366 36.6 0.037 0.473 47.3 0.056 <0.017 <MDL 1.70 0.232 23.2 4.70 1.14 114 0.96
6.84 686 22.1 <0.059 <MDL 5.92 <0.13 <MDL 13.0 16.5 1659 6.62 <0.086 <MDL 8.62 0.292 29.3 0.037 1.02 103 0.056 <0.017 <MDL 1.70 0.176 17.6 4.71 0.536 53.7 0.96
9.09 916 22.2 <0.059 <MDL 5.95 <0.13 <MDL 13.1 15.0 1515 6.65 <0.086 <MDL 8.67 0.452 45.5 0.037 1.36 137 0.056 <0.017 <MDL 1.71 0.180 18.2 4.74 0.704 71.0 0.97
4.18 418 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 17.1 1706 6.60 <0.086 <MDL 8.60 0.296 29.6 0.037 0.924 92.4 0.056 <0.017 <MDL 1.70 0.168 16.8 4.70 0.520 52.0 0.98
3.07 304 21.8 <0.059 <MDL 5.84 <0.13 <MDL 12.9 16.8 1664 6.54 <0.086 <MDL 8.52 0.309 30.6 0.037 0.431 42.7 0.055 <0.017 <MDL 1.68 0.297 29.4 4.65 0.893 88.5 0.97
1.84 185 22.1 <0.059 <MDL 5.93 <0.13 <MDL 13.1 16.1 1622 6.64 <0.086 <MDL 8.65 0.343 34.5 0.037 0.568 57.1 0.056 <0.017 <MDL 1.71 0.277 27.8 4.73 0.798 80.2 0.97
4.34 432 21.9 <0.059 <MDL 5.87 <0.13 <MDL 12.9 16.7 1662 6.57 <0.086 <MDL 8.56 0.357 35.6 0.037 0.582 57.9 0.056 <0.017 <MDL 1.69 0.253 25.2 4.68 0.845 84.2 0.98
6.74 666 21.7 <0.059 <MDL 5.83 <0.13 <MDL 12.8 15.7 1552 6.52 <0.086 <MDL 8.50 0.374 37.0 0.037 0.620 61.3 0.055 <0.017 <MDL 1.68 0.221 21.8 4.65 0.893 88.3 0.96
3.92 393 22.1 <0.059 <MDL 5.91 <0.13 <MDL 13.0 16.0 1600 6.62 <0.086 <MDL 8.62 0.322 32.3 0.037 0.795 79.7 0.056 <0.017 <MDL 1.70 0.212 21.2 4.71 0.858 86.0 0.97
5.70 570 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 17.3 1729 6.60 <0.086 <MDL 8.59 0.307 30.7 0.037 0.439 43.8 0.056 <0.017 <MDL 1.70 0.244 24.4 4.70 0.871 87.1 0.97
6.72 668 21.9 <0.059 <MDL 5.87 <0.13 <MDL 12.9 15.2 1508 6.56 <0.086 <MDL 8.55 0.380 37.8 0.037 0.383 38.1 0.056 <0.017 <MDL 1.69 0.249 24.8 4.67 0.974 96.8 0.97
5.87 585 21.9 <0.059 <MDL 5.88 <0.13 <MDL 13.0 15.8 1575 6.58 <0.086 <MDL 8.58 0.315 31.4 0.037 0.850 84.8 0.056 <0.017 <MDL 1.70 0.208 20.7 4.69 0.674 67.2 0.97
4.69 466 21.9 <0.059 <MDL 5.86 <0.13 <MDL 12.9 15.8 1572 6.56 0.171 17.0 8.55 0.278 27.6 0.037 0.963 95.7 0.056 <0.017 <MDL 1.69 0.176 17.5 4.67 0.496 49.3 0.98
4.99 500 22.1 <0.059 <MDL 5.92 <0.13 <MDL 13.0 15.1 1510 6.62 <0.086 <MDL 8.62 0.312 31.3 0.037 0.912 91.4 0.056 <0.017 <MDL 1.70 0.230 23.1 4.71 0.660 66.1 0.97
2.67 266 21.9 <0.059 <MDL 5.87 <0.13 <MDL 12.9 16.7 1658 6.57 <0.086 <MDL 8.56 0.299 29.7 0.037 0.431 42.9 0.056 <0.017 <MDL 1.69 0.255 25.4 4.68 0.824 82.1 0.96
8.59 858 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 16.3 1633 6.60 <0.086 <MDL 8.60 0.423 42.3 0.037 0.369 36.8 0.056 <0.017 <MDL 1.70 0.235 23.5 4.70 0.811 81.1 0.96
5.91 589 21.9 <0.059 <MDL 5.88 <0.13 <MDL 13.0 15.1 1504 6.58 <0.086 <MDL 8.58 0.282 28.1 0.037 1.22 122 0.056 <0.017 <MDL 1.70 0.174 17.3 4.69 0.545 54.3 0.97
7.03 701 21.9 <0.059 <MDL 5.88 <0.13 <MDL 13.0 15.2 1518 6.58 <0.086 <MDL 8.57 0.274 27.3 0.037 0.933 92.9 0.056 <0.017 <MDL 1.69 0.182 18.2 4.68 0.550 54.8 0.97
6.17 611 21.8 <0.059 <MDL 5.84 <0.13 <MDL 12.9 13.7 1359 6.53 <0.086 <MDL 8.51 0.276 27.3 0.037 0.971 96.1 0.055 <0.017 <MDL 1.68 0.171 16.9 4.65 0.560 55.4 0.97
3.81 379 21.9 <0.059 <MDL 5.87 <0.13 <MDL 12.9 16.5 1636 6.56 <0.086 <MDL 8.55 0.267 26.6 0.037 0.429 42.6 0.056 <0.017 <MDL 1.69 0.259 25.8 4.67 0.834 82.9 0.97
16.3 1607 21.7 <0.059 <MDL 5.81 <0.13 <MDL 12.8 15.7 1544 6.50 <0.086 <MDL 8.47 0.448 44.1 0.036 0.753 74.2 0.055 <0.017 <MDL 1.68 0.207 20.4 4.63 1.17 115 0.96
7.80 772 21.8 <0.059 <MDL 5.84 <0.13 <MDL 12.9 15.4 1528 6.54 <0.086 <MDL 8.52 0.603 59.8 0.037 0.790 78.2 0.055 <0.017 <MDL 1.68 0.266 26.3 4.65 0.955 94.5 0.97
7.30 729 22.0 <0.059 <MDL 5.89 <0.13 <MDL 13.0 14.2 1423 6.59 <0.086 <MDL 8.59 0.299 29.8 0.037 1.07 107 0.056 <0.017 <MDL 1.70 0.176 17.6 4.69 0.669 66.8 0.96
7.22 723 22.0 <0.059 <MDL 5.91 <0.13 <MDL 13.0 16.3 1628 6.61 <0.086 <MDL 8.61 0.269 27.0 0.037 1.03 103 0.056 <0.017 <MDL 1.70 0.180 18.0 4.71 0.677 67.8 0.97
1.04 104 21.9 <0.059 <MDL 5.87 <0.13 <MDL 12.9 15.4 1528 6.57 <0.086 <MDL 8.56 0.205 20.4 0.037 0.376 37.4 0.056 <0.017 <MDL 1.69 0.265 26.4 4.68 0.646 64.3 0.97
4.93 491 21.9 <0.059 <MDL 5.88 <0.13 <MDL 12.9 14.6 1450 6.57 <0.086 <MDL 8.56 0.326 32.5 0.037 0.579 57.7 0.056 <0.017 <MDL 1.69 0.199 19.8 4.68 0.922 91.8 0.97
8.96 892 21.9 <0.059 <MDL 5.87 <0.13 <MDL 12.9 16.2 1610 6.57 <0.086 <MDL 8.56 0.318 31.6 0.037 1.07 107 0.056 <0.017 <MDL 1.69 0.186 18.5 4.68 0.787 78.3 0.98
7.19 724 22.2 <0.059 <MDL 5.94 <0.13 <MDL 13.1 15.4 1553 6.65 0.119 12.0 8.66 0.640 64.4 0.037 1.11 111 0.056 <0.017 <MDL 1.71 0.170 17.1 4.73 0.713 71.8 0.96
5.79 577 21.9 <0.059 <MDL 5.88 <0.13 <MDL 13.0 14.2 1417 6.58 <0.086 <MDL 8.57 0.302 30.1 0.037 0.916 91.3 0.056 <0.017 <MDL 1.69 0.174 17.3 4.69 0.669 66.6 0.97
5.84 584 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 14.0 1398 6.60 <0.086 <MDL 8.61 0.244 24.4 0.037 0.926 92.7 0.056 <0.017 <MDL 1.70 0.170 17.0 4.70 0.572 57.3 0.95
12.6 1258 21.9 <0.059 <MDL 5.88 <0.13 <MDL 13.0 14.9 1486 6.58 <0.086 <MDL 8.57 0.388 38.7 0.037 0.524 52.3 0.056 <0.017 <MDL 1.69 0.219 21.8 4.69 1.41 141 0.96
3.15 316 22.0 <0.059 <MDL 5.91 <0.13 <MDL 13.0 16.1 1614 6.61 <0.086 <MDL 8.62 0.311 31.2 0.037 0.989 99.1 0.056 <0.017 <MDL 1.70 0.215 21.5 4.71 0.661 66.2 0.96
5.15 515 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 14.9 1485 6.60 <0.086 <MDL 8.60 0.335 33.4 0.037 1.23 123 0.056 <0.017 <MDL 1.70 0.170 16.9 4.70 0.454 45.4 0.97
5.28 526 21.9 <0.059 <MDL 5.88 <0.13 <MDL 13.0 13.5 1347 6.58 <0.086 <MDL 8.57 0.264 26.3 0.037 1.04 103 0.056 <0.017 <MDL 1.69 0.163 16.2 4.69 0.489 48.7 0.97
3.90 391 22.0 <0.059 <MDL 5.91 <0.13 <MDL 13.0 13.5 1355 6.61 <0.086 <MDL 8.61 0.245 24.5 0.037 0.986 98.7 0.056 <0.017 <MDL 1.70 0.169 16.9 4.70 0.434 43.5 0.97
13.4 1338 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 15.0 1497 6.60 0.126 12.6 8.59 0.440 44.0 0.037 0.596 59.6 0.056 <0.017 <MDL 1.70 0.183 18.3 4.70 2.42 242 0.96
6.41 638 21.9 <0.059 <MDL 5.88 <0.13 <MDL 12.9 16.4 1631 6.57 <0.086 <MDL 8.57 0.461 45.9 0.037 1.17 116 0.056 <0.017 <MDL 1.69 0.184 18.3 4.68 0.652 64.9 0.96
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Date 
collected
Sample 
location
Sample 
weight (g)
Extract 
volume 
(mL)
Final 
volume 
(mL)
MDL (aqueous):
7/14/2011 9A.9.2C 1.0055 14 100
7/14/2011 9A.9.2D 1.0009 14 100
7/14/2011 9A.9.2E 0.9967 14 100
7/14/2011 9A.9.3A 1.0126 14 100
7/14/2011 9A.9.3B 0.9989 14 100
7/14/2011 9A.9.3C 1.0019 14 100
7/14/2011 9A.9.3D 1.0004 14 100
7/14/2011 9A.9.3E 0.9991 14 100
samples analyzed
detects
% detects
min 0.9904 14 100
max 1.0810 14 100
mean 1.002 14 100
range 0.0906 0 0
mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL
0.22 0.059 0.13 0.066 0.086 0.00037 0.00056 0.017 0.047 0.0097
Zn S  Sb  Se  Si  Sn  Sr Ti  Tl  V 
4.89 487 21.9 <0.059 <MDL 5.87 <0.13 <MDL 12.9 14.7 1463 6.56 <0.086 <MDL 8.55 0.360 35.8 0.037 0.939 93.4 0.056 <0.017 <MDL 1.69 0.196 19.5 4.67 0.656 65.3 0.97
4.50 450 22.0 <0.059 <MDL 5.89 <0.13 <MDL 13.0 15.5 1552 6.59 <0.086 <MDL 8.59 0.250 25.0 0.037 1.05 104 0.056 <0.017 <MDL 1.70 0.170 17.0 4.70 0.464 46.3 0.97
4.37 438 22.1 <0.059 <MDL 5.92 <0.13 <MDL 13.0 16.0 1604 6.62 <0.086 <MDL 8.63 0.233 23.4 0.037 1.00 101 0.056 <0.017 <MDL 1.71 0.179 17.9 4.72 0.484 48.5 0.97
10.7 1054 21.7 <0.059 <MDL 5.83 <0.13 <MDL 12.8 15.6 1541 6.52 <0.086 <MDL 8.49 0.432 42.6 0.037 0.467 46.1 0.055 <0.017 <MDL 1.68 0.225 22.2 4.64 1.77 175 0.97
5.55 556 22.0 <0.059 <MDL 5.91 <0.13 <MDL 13.0 16.0 1600 6.61 <0.086 <MDL 8.61 0.295 29.5 0.037 1.17 117 0.056 <0.017 <MDL 1.70 0.187 18.7 4.71 0.544 54.5 0.97
5.84 583 22.0 <0.059 <MDL 5.89 <0.13 <MDL 13.0 16.1 1607 6.59 <0.086 <MDL 8.58 0.336 33.5 0.037 1.11 111 0.056 <0.017 <MDL 1.70 0.171 17.1 4.69 0.584 58.3 0.97
7.03 703 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 17.6 1760 6.60 <0.086 <MDL 8.60 0.319 31.9 0.037 0.956 95.6 0.056 <0.017 <MDL 1.70 0.190 19.0 4.70 0.766 76.6 0.96
14.2 1421 22.0 <0.059 <MDL 5.91 <0.13 <MDL 13.0 17.6 1758 6.61 <0.086 <MDL 8.61 0.354 35.4 0.037 0.488 48.9 0.056 <0.017 <MDL 1.70 0.228 22.8 4.70 1.18 118 0.97
160 160 160 160 160 160 160 160 160 160
160 0 0 160 24 160 160 0 160 160
100 0 0 100 15 100 100 0 100 100
1.04 104 20.4 ‐ ‐ 5.46 ‐ ‐ 12.0 9.15 918 6.11 0.090 8.96 7.96 0.200 20.0 0.034 0.294 29.1 0.052 ‐ ‐ 1.57 0.093 9.30 4.35 0.255 25.6 0.952
35.0 3524 22.2 ‐ ‐ 5.96 ‐ ‐ 13.1 18.7 1873 6.66 0.55 54.6 8.68 0.981 97.0 0.037 1.42 142 0.057 ‐ ‐ 1.72 0.353 35.6 4.75 2.54 255 0.981
7.64 762 21.9 ‐ ‐ 5.89 ‐ ‐ 13.0 14.6 1454 6.58 0.19 19.4 8.58 0.349 34.8 0.037 0.880 87.8 0.056 ‐ ‐ 1.70 0.21 21.0 4.69 0.725 72.4 0.968
34.0 3420 1.9 ‐ ‐ 0.50 ‐ ‐ 1.1 9.5 955 0.56 0.46 45.7 0.73 0.781 76.9 0.003 1.122 113 0.005 ‐ ‐ 0.14 0.261 26.3 0.40 2.28 230 0.028
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mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL
Date 
collected
Sample 
location
Sample 
weight (g)
Extract 
volume 
(mL)
Final 
volume 
(mL)
MDL (aqueous): 0.037 0.11 0.023 0.00085 0.00055 0.029 0.012 0.013 0.0058 0.0016
7/15/2011 15B.1.1A 0.9290 13.02 93 85.1 8522 3.70 <0.11 <MDL 11.0 0.154 15.5 2.30 0.791 79.2 0.085 0.00474 0.475 0.055 245 24559 2.90 0.053 5.30 1.20 <0.013 <MDL 1.30 0.158 15.8 0.581 0.276 27.6 0.160
7/15/2011 15B.1.1B 1.0093 92.0 9117 3.67 <0.11 <MDL 10.9 0.115 11.4 2.28 0.792 78.4 0.084 0.00486 0.481 0.054 386 38217 2.87 0.051 5.09 1.19 <0.013 <MDL 1.29 0.168 16.6 0.575 0.251 24.9 0.159
7/15/2011 15B.1.1C 1.0011 57.0 5690 3.70 <0.11 <MDL 11.0 0.069 6.91 2.30 0.451 45.1 0.085 0.00269 0.269 0.055 452 45157 2.90 0.034 3.39 1.20 <0.013 <MDL 1.30 0.112 11.2 0.579 0.117 11.7 0.160
7/15/2011 15B.1.1D 1.0030 88.3 8800 3.69 <0.11 <MDL 11.0 0.081 8.05 2.29 0.699 69.7 0.085 0.00446 0.444 0.055 244 24351 2.89 0.030 3.01 1.20 <0.013 <MDL 1.30 0.140 13.9 0.578 0.148 14.8 0.160
7/15/2011 15B.1.1E 1.0060 100 9939 3.68 <0.11 <MDL 10.9 0.110 11.0 2.29 0.881 87.6 0.084 0.00588 0.584 0.055 58.9 5850 2.9 0.060 5.94 1.19 <0.013 <MDL 1.29 0.184 18.3 0.577 0.223 22.1 0.159
7/15/2011 15B.1.2A 1.0009 92.0 9187 3.70 <0.11 <MDL 11.0 0.083 8.27 2.30 0.812 81.1 0.085 0.00452 0.452 0.055 208 20814 2.90 0.031 3.13 1.20 <0.013 <MDL 1.30 0.149 14.9 0.579 0.210 21.0 0.160
7/15/2011 15B.1.2B 0.9997 113 11273 3.70 <0.11 <MDL 11.0 0.128 12.8 2.30 0.657 65.7 0.085 0.00559 0.559 0.055 403 40344 2.90 0.061 6.12 1.20 <0.013 <MDL 1.30 0.191 19.1 0.580 0.217 21.7 0.160
7/15/2011 15B.1.2C 1.0036 48.0 4783 3.69 <0.11 <MDL 11.0 0.056 5.55 2.29 0.677 67.5 0.085 0.00208 0.207 0.055 359 35742 2.89 0.020 1.97 1.20 <0.013 <MDL 1.30 0.105 10.4 0.578 0.133 13.3 0.159
7/15/2011 15B.1.2D 1.0049 52.9 5269 3.68 <0.11 <MDL 10.9 0.079 7.83 2.29 0.686 68.3 0.085 0.00259 0.258 0.055 381 37916 2.89 0.030 2.97 1.19 <0.013 <MDL 1.29 0.110 10.9 0.577 0.144 14.3 0.159
7/15/2011 15B.1.2E 1.0105 119 11792 3.66 <0.11 <MDL 10.9 0.102 10.0 2.28 0.946 93.6 0.084 0.00663 0.657 0.054 46.8 4631 2.87 0.071 7.05 1.19 0.041 4.06 1.29 0.210 20.8 0.574 0.220 21.8 0.158
7/15/2011 15B.1.3A 0.9920 83.2 8388 3.73 <0.11 <MDL 11.1 0.088 8.85 2.32 0.816 82.3 0.086 0.00473 0.477 0.055 188 18944 2.92 0.047 4.74 1.21 0.014 1.45 1.31 0.152 15.3 0.585 0.228 23.0 0.161
7/15/2011 15B.1.3B 1.017 52.9 5204 3.64 <0.11 <MDL 10.8 0.076 7.50 2.26 0.662 65.1 0.084 0.00225 0.221 0.054 385 37854 2.85 0.028 2.72 1.18 <0.013 <MDL 1.28 0.096 9.48 0.570 0.138 13.5 0.157
7/15/2011 15B.1.3C 1.0261 54.6 5319 3.61 <0.11 <MDL 10.7 0.087 8.52 2.24 0.696 67.9 0.083 0.00241 0.235 0.054 397 38723 2.83 0.032 3.13 1.17 <0.013 <MDL 1.27 0.115 11.2 0.565 0.154 15.0 0.156
7/15/2011 15B.1.3D 1.004 60.1 5985 3.69 <0.11 <MDL 11.0 0.060 5.98 2.29 0.708 70.5 0.085 0.00269 0.268 0.055 359 35727 2.89 0.033 3.32 1.20 <0.013 <MDL 1.29 0.103 10.3 0.578 0.140 13.9 0.159
7/15/2011 15B.1.3E 1.0136 117 11561 3.65 <0.11 <MDL 10.9 0.125 12.4 2.27 0.872 86.1 0.084 0.00621 0.612 0.054 129 12717 2.86 0.063 6.20 1.18 <0.013 <MDL 1.28 0.213 21.0 0.572 0.264 26.0 0.158
7/15/2011 15B.1.4A 1.0146 102 10019 3.65 <0.11 <MDL 10.8 0.103 10.2 2.27 0.843 83.1 0.084 0.00520 0.512 0.054 248 24403 2.86 0.054 5.28 1.18 <0.013 <MDL 1.28 0.205 20.2 0.572 0.253 24.9 0.158
7/15/2011 15B.1.4B 1.0044 59.3 5905 3.68 <0.11 <MDL 11.0 0.076 7.61 2.29 0.612 60.9 0.085 0.00268 0.267 0.055 620 61726 2.89 0.043 4.30 1.19 <0.013 <MDL 1.29 0.139 13.9 0.577 0.190 19.0 0.159
7/15/2011 15B.1.4C 4967 <MDL 5.10 75.6 0.222 51493 2.27 <MDL 10.1 14.7
7/15/2011 15B.1.4D 1.0028 54.6 5446 3.69 <0.11 <MDL 11.0 0.078 7.75 2.29 0.695 69.3 0.085 0.00239 0.238 0.055 479 47780 2.89 0.033 3.32 1.20 <0.013 <MDL 1.30 0.123 12.3 0.578 0.182 18.1 0.160
7/15/2011 15B.1.4E 12108 <MDL 11.3 90.4 0.645 4752 4.20 <MDL 18.3 19.6
7/15/2011 15B.1.5A 6536 <MDL 6.87 66.5 0.309 40677 2.92 <MDL 13.3 18.5
7/15/2011 15B.1.5B 4438 <MDL 6.76 53.4 0.190 53706 2.29 <MDL 9.14 13.2
7/15/2011 15B.1.5C 4606 <MDL 5.65 65.2 0.178 55465 2.11 <MDL 10.4 15.0
7/15/2011 15B.1.5D 11668 <MDL 10.4 88.9 0.621 13352 4.26 <MDL 20.0 22.5
7/15/2011 15B.1.5E 1.0103 14 100 116 11510 3.66 <0.11 <MDL 10.9 0.098 9.75 2.28 0.944 93.4 0.084 0.00671 0.664 0.054 40.6 4018 2.87 0.053 5.20 1.19 <0.013 <MDL 1.29 0.198 19.6 0.574 0.222 22.0 0.158
7/15/2011 15B.1.6A 1.0086 14 100 95.2 9443 3.67 <0.11 <MDL 10.9 0.093 9.26 2.28 0.828 82.1 0.084 0.00649 0.643 0.055 212 21053 2.88 0.044 4.32 1.19 <0.013 <MDL 1.29 0.183 18.2 0.575 0.319 31.6 0.159
7/15/2011 15B.1.6B 1.0048 14 100 50.4 5011 3.68 <0.11 <MDL 10.9 0.064 6.38 2.29 0.621 61.8 0.085 0.00233 0.232 0.055 471 46856 2.89 0.027 2.67 1.19 <0.013 <MDL 1.29 0.142 14.1 0.577 0.137 13.6 0.159
7/15/2011 15B.1.6C 1.0129 14 100 50.8 5014 3.65 <0.11 <MDL 10.9 0.071 6.96 2.27 0.733 72.4 0.084 0.00246 0.243 0.054 408 40264 2.86 0.027 2.69 1.18 <0.013 <MDL 1.28 0.109 10.8 0.573 0.147 14.6 0.158
7/15/2011 15B.1.6D 1.0103 14 100 122 12102 3.66 <0.11 <MDL 10.9 0.107 10.6 2.28 1.18 117 0.084 0.00640 0.634 0.054 59.2 5855 2.87 0.047 4.62 1.19 <0.013 <MDL 1.29 0.186 18.4 0.574 0.137 13.5 0.158
7/15/2011 15B.1.6E 1.0023 14 100 130 12974 3.69 <0.11 <MDL 11.0 0.136 13.5 2.29 1.46 145 0.085 0.00728 0.727 0.055 96.8 9658 2.89 0.077 7.63 1.20 <0.013 <MDL 1.30 0.282 28.1 0.579 0.548 54.7 0.160
7/15/2011 15B.1.7A 1.0042 14 100 81.4 8107 3.68 <0.11 <MDL 11.0 0.101 10.0 2.29 0.727 72.4 0.085 0.00441 0.439 0.055 390 38885 2.89 0.045 4.46 1.19 <0.013 <MDL 1.29 0.227 22.6 0.578 0.261 26.0 0.159
7/15/2011 15B.1.7B 1.0054 14 100 39.8 3956 3.68 <0.11 <MDL 10.9 0.062 6.17 2.29 0.442 44.0 0.085 0.00166 0.165 0.055 676 67260 2.88 0.024 2.40 1.19 <0.013 <MDL 1.29 0.137 13.6 0.577 0.153 15.2 0.159
7/15/2011 15B.1.7C 1.0012 14 100 41.5 4143 3.70 <0.11 <MDL 11.0 0.054 5.41 2.30 0.713 71.2 0.085 0.00204 0.204 0.055 574 57333 2.90 0.030 2.95 1.20 <0.013 <MDL 1.30 0.165 16.5 0.579 0.176 17.6 0.160
7/15/2011 15B.1.7D 1.0036 14 100 51.7 5147 3.69 <0.11 <MDL 11.0 0.080 7.97 2.29 0.755 75.2 0.085 0.00242 0.241 0.055 462 46003 2.89 0.029 2.88 1.20 <0.013 <MDL 1.30 0.125 12.5 0.578 0.184 18.3 0.159
7/15/2011 15B.1.7E 1.0057 14 100 126 12526 3.68 <0.11 <MDL 10.9 0.113 11.2 2.29 0.887 88.2 0.085 0.00682 0.678 0.055 124 12375 2.88 0.053 5.23 1.19 <0.013 <MDL 1.29 0.192 19.1 0.577 0.176 17.5 0.159
7/15/2011 15B.1.8A 1.0123 14 100 76.0 7509 3.66 <0.11 <MDL 10.9 0.109 10.7 2.27 0.711 70.3 0.084 0.00427 0.422 0.054 390 38544 2.86 0.044 4.37 1.19 <0.013 <MDL 1.28 0.152 15.1 0.573 0.279 27.6 0.158
7/15/2011 15B.1.8B 0.983 14 100 28.2 2868 3.76 <0.11 <MDL 11.2 0.065 6.63 2.34 0.331 33.6 0.086 0.00134 0.136 0.056 631 64163 2.95 0.020 2.08 1.22 <0.013 <MDL 1.32 0.096 9.81 0.590 0.101 10.3 0.163
7/15/2011 15B.1.8C 0.9997 14 100 44.8 4485 3.70 <0.11 <MDL 11.0 0.070 6.96 2.30 0.533 53.3 0.085 0.00181 0.181 0.055 504 50425 2.90 0.026 2.61 1.20 <0.013 <MDL 1.30 0.089 8.93 0.580 0.131 13.1 0.160
7/15/2011 15B.1.8D 1.0064 14 100 50.8 5045 3.68 <0.11 <MDL 10.9 0.078 7.78 2.29 0.638 63.3 0.084 0.00218 0.216 0.055 426 42288 2.88 0.027 2.66 1.19 <0.013 <MDL 1.29 0.096 9.58 0.576 0.139 13.8 0.159
7/15/2011 15B.1.8E 1.004 14 100 114 11384 3.69 <0.11 <MDL 11.0 0.103 10.3 2.29 1.01 100 0.085 0.00624 0.621 0.055 48.4 4817 2.89 0.048 4.77 1.20 <0.013 <MDL 1.29 0.172 17.1 0.578 0.161 16.1 0.159
7/15/2011 15B.1.9A 1.0135 14 100 73.1 7210 3.65 <0.11 <MDL 10.9 0.101 10.0 2.27 0.651 64.3 0.084 0.00432 0.426 0.054 401 39570 2.86 0.043 4.27 1.18 <0.013 <MDL 1.28 0.149 14.7 0.572 0.264 26.0 0.158
7/15/2011 15B.1.9B 0.9976 14 100 44.2 4432 3.71 <0.11 <MDL 11.0 0.073 7.34 2.31 0.522 52.3 0.085 0.00189 0.189 0.055 590 59137 2.91 0.026 2.64 1.20 <0.013 <MDL 1.30 0.133 13.4 0.581 0.141 14.2 0.160
7/15/2011 15B.1.9C 1.0017 14 100 43.8 4374 3.69 <0.11 <MDL 11.0 0.051 5.12 2.30 0.576 57.5 0.085 0.00191 0.191 0.055 567 56619 2.90 0.025 2.52 1.20 <0.013 <MDL 1.30 0.102 10.2 0.579 0.127 12.7 0.160
7/15/2011 15B.1.9D 1.0228 14 100 62.4 6105 3.62 <0.11 <MDL 10.8 0.083 8.12 2.25 0.708 69.2 0.083 0.00297 0.290 0.054 426 41615 2.84 0.035 3.41 1.17 <0.013 <MDL 1.27 0.126 12.4 0.567 0.173 16.9 0.156
7/15/2011 15B.1.9E 1.011 14 100 84.5 8357 3.66 <0.11 <MDL 10.9 0.086 8.55 2.27 0.747 73.9 0.084 0.00494 0.488 0.054 416 41170 2.87 0.046 4.52 1.19 <0.013 <MDL 1.29 0.152 15.0 0.574 0.251 24.8 0.158
7/15/2011 15B.1.10A 1.0125 14 100 74.3 7333 3.65 <0.11 <MDL 10.9 0.084 8.33 2.27 0.594 58.7 0.084 0.00398 0.393 0.054 537 53020 2.86 0.042 4.14 1.19 <0.013 <MDL 1.28 0.162 16.0 0.573 0.221 21.9 0.158
7/15/2011 15B.1.10B 0.9872 14 100 33.7 3412 3.75 <0.11 <MDL 11.1 0.049 4.98 2.33 0.452 45.8 0.086 0.00144 0.145 0.056 622 62990 2.94 0.021 2.15 1.22 0.016 1.61 1.32 0.106 10.7 0.588 0.111 11.3 0.162
7/15/2011 15B.1.10C 1.0026 14 100 26.7 2663 3.69 <0.11 <MDL 11.0 0.041 4.06 2.29 0.513 51.2 0.085 0.00111 0.111 0.055 726 72398 2.89 0.020 2.02 1.20 <0.013 <MDL 1.30 0.093 9.23 0.578 0.102 10.2 0.160
7/15/2011 15B.1.10D 1.0044 14 100 27.9 2778 3.68 <0.11 <MDL 11.0 0.040 4.00 2.29 0.385 38.4 0.085 0.00112 0.111 0.055 583 58013 2.89 0.021 2.08 1.19 <0.013 <MDL 1.29 0.076 7.62 0.577 0.095 9.44 0.159
7/15/2011 15B.1.10E 1.0005 14 100 85.8 8576 3.70 <0.11 <MDL 11.0 0.094 9.42 2.30 0.696 69.6 0.085 0.00480 0.479 0.055 427 42728 2.90 0.049 4.87 1.20 <0.013 <MDL 1.30 0.247 24.7 0.580 0.296 29.6 0.160
7/15/2011 15B.1.11A 1.0075 14 100 79.4 7882 3.67 <0.11 <MDL 10.9 0.092 9.17 2.28 0.740 73.4 0.084 0.00462 0.458 0.055 389 38628 2.88 0.043 4.25 1.19 <0.013 <MDL 1.29 0.187 18.6 0.576 0.331 32.9 0.159
7/15/2011 15B.1.11B 1.0005 14 100 56.0 5597 3.70 <0.11 <MDL 11.0 0.064 6.38 2.30 0.689 68.8 0.085 0.00265 0.264 0.055 380 37937 2.90 0.031 3.10 1.20 <0.013 <MDL 1.30 0.108 10.8 0.580 0.136 13.6 0.160
7/15/2011 15B.1.11C 1.0086 14 100 40.1 3976 3.67 <0.11 <MDL 10.9 0.051 5.02 2.28 0.488 48.4 0.084 0.00168 0.166 0.055 596 59094 2.88 0.025 2.48 1.19 <0.013 <MDL 1.29 0.085 8.47 0.575 0.125 12.4 0.159
7/15/2011 15B.1.11D 1.0145 14 100 68.0 6705 3.65 <0.11 <MDL 10.8 0.074 7.27 2.27 0.885 87.3 0.084 0.00304 0.300 0.054 299 29477 2.86 0.032 3.16 1.18 <0.013 <MDL 1.28 0.129 12.7 0.572 0.169 16.6 0.158
7/15/2011 15B.1.11E 1.012 14 100 92.1 9105 3.66 <0.11 <MDL 10.9 0.104 10.3 2.27 0.793 78.4 0.084 0.00570 0.563 0.054 284 28016 2.87 0.050 4.99 1.19 <0.013 <MDL 1.28 0.295 29.1 0.573 0.480 47.5 0.158
7/15/2011 15B.1.12A 1.0074 14 100 73.8 7327 3.67 <0.11 <MDL 10.9 0.086 8.51 2.28 0.743 73.7 0.084 0.00428 0.425 0.055 383 38001 2.88 0.042 4.20 1.19 <0.013 <MDL 1.29 0.173 17.2 0.576 0.352 35.0 0.159
7/15/2011 15B.1.12B 1.0126 14 100 27.0 2671 3.65 <0.11 <MDL 10.9 0.042 4.19 2.27 0.320 31.6 0.084 0.00113 0.112 0.054 684 67555 2.86 0.021 2.03 1.19 <0.013 <MDL 1.28 0.062 6.08 0.573 0.124 12.2 0.158
7/15/2011 15B.1.12C 1.0102 14 100 54.5 5394 3.66 <0.11 <MDL 10.9 0.068 6.71 2.28 0.734 72.7 0.084 0.00248 0.246 0.054 385 38079 2.87 0.029 2.83 1.19 <0.013 <MDL 1.29 0.106 10.5 0.574 0.204 20.2 0.158
7/15/2011 15B.1.12D 1.0074 14 100 48.5 4813 3.67 <0.11 <MDL 10.9 0.050 4.94 2.28 0.660 65.6 0.084 0.00226 0.224 0.055 388 38554 2.88 0.025 2.51 1.19 <0.013 <MDL 1.29 0.122 12.1 0.576 0.136 13.5 0.159
7/15/2011 15B.1.12E 1.0018 14 100 96.8 9667 3.69 <0.11 <MDL 11.0 0.107 10.7 2.30 0.772 77.1 0.085 0.00603 0.602 0.055 282 28191 2.89 0.053 5.29 1.20 0.016 1.60 1.30 0.179 17.9 0.579 0.306 30.5 0.160
7/15/2011 15B.1.13A 0.9987 14 100 84.8 8489 3.70 <0.11 <MDL 11.0 0.100 10.0 2.30 0.779 78.0 0.085 0.00476 0.477 0.055 344 34442 2.90 0.046 4.64 1.20 <0.013 <MDL 1.30 0.169 16.9 0.581 0.257 25.7 0.160
7/15/2011 15B.1.13B 0.9910 14 100 55.6 5611 3.73 <0.11 <MDL 11.1 0.072 7.24 2.32 0.674 68.1 0.086 0.00258 0.261 0.055 367 36986 2.93 0.030 3.02 1.21 <0.013 <MDL 1.31 0.109 11.0 0.585 0.133 13.4 0.161
7/15/2011 15B.1.13C 1.0060 14 100 42.7 4245 3.68 <0.11 <MDL 10.9 0.047 4.68 2.29 0.569 56.6 0.084 0.00209 0.208 0.055 281 27934 2.88 0.025 2.45 1.19 <0.013 <MDL 1.29 0.135 13.5 0.577 0.125 12.5 0.159
7/15/2011 15B.1.13D 1.0071 14 100 60.3 5984 3.67 <0.11 <MDL 10.9 0.076 7.54 2.28 0.792 78.6 0.084 0.00285 0.283 0.055 374 37090 2.88 0.034 3.34 1.19 <0.013 <MDL 1.29 0.123 12.2 0.576 0.158 15.7 0.159
7/15/2011 15B.1.13E 0.9928 14 100 97.7 9842 3.73 <0.11 <MDL 11.1 0.127 12.8 2.32 0.693 69.8 0.086 0.00508 0.512 0.055 476 47928 2.92 0.055 5.51 1.21 0.017 1.66 1.31 0.193 19.5 0.584 0.225 22.7 0.161
7/15/2011 15B.1.14A 0.9975 14 100 66.8 6694 3.71 <0.11 <MDL 11.0 0.084 8.45 2.31 0.748 74.9 0.085 0.00339 0.340 0.055 357 35828 2.91 0.037 3.67 1.20 <0.013 <MDL 1.30 0.139 13.9 0.581 0.187 18.8 0.160
7/15/2011 15B.1.14B 1.0169 14 100 53.3 5246 3.64 <0.11 <MDL 10.8 0.070 6.90 2.26 0.775 76.2 0.084 0.00259 0.254 0.054 419 41249 2.85 0.033 3.20 1.18 <0.013 <MDL 1.28 0.157 15.5 0.570 0.197 19.4 0.157
7/15/2011 15B.1.14C 1.0014 14 100 44.0 4396 3.69 <0.11 <MDL 11.0 0.063 6.33 2.30 0.714 71.3 0.085 0.00210 0.209 0.055 596 59510 2.90 0.029 2.92 1.20 <0.013 <MDL 1.30 0.138 13.8 0.579 0.202 20.1 0.160
7/15/2011 15B.1.14D 1.0160 14 100 57.8 5685 3.64 <0.11 <MDL 10.8 0.084 8.23 2.26 0.732 72.1 0.084 0.00259 0.255 0.054 363 35682 2.85 0.030 2.99 1.18 <0.013 <MDL 1.28 0.119 11.7 0.571 0.152 14.9 0.157
7/15/2011 15B.1.14E 0.9918 14 100 119 11951 3.73 <0.11 <MDL 11.1 0.134 13.5 2.32 0.800 80.6 0.086 0.00675 0.680 0.055 121 12231 2.92 0.056 5.67 1.21 <0.013 <MDL 1.31 0.219 22.1 0.585 0.362 36.5 0.161
7/15/2011 15B.1.15A 1.0030 14 100 63.7 6353 3.69 <0.11 <MDL 11.0 0.104 10.4 2.29 0.482 48.1 0.085 0.00330 0.329 0.055 563 56172 2.89 0.037 3.65 1.20 <0.013 <MDL 1.30 0.150 15.0 0.578 0.178 17.8 0.160
7/15/2011 15B.1.15B 1.0089 14 100 53.6 5317 3.67 <0.11 <MDL 10.9 0.076 7.57 2.28 0.676 67.0 0.084 0.00245 0.243 0.055 410 40682 2.87 0.028 2.74 1.19 <0.013 <MDL 1.29 0.163 16.1 0.575 0.151 14.9 0.159
7/15/2011 15B.1.15C 1.0032 14 100 52.2 5199 3.69 <0.11 <MDL 11.0 0.068 6.79 2.29 0.639 63.7 0.085 0.00223 0.222 0.055 422 42036 2.89 0.028 2.82 1.20 <0.013 <MDL 1.30 0.108 10.8 0.578 0.133 13.2 0.159
7/15/2011 15B.1.15D 0.9918 14 100 49.6 4998 3.73 <0.11 <MDL 11.1 0.066 6.62 2.32 0.656 66.2 0.086 0.00229 0.231 0.055 364 36708 2.92 0.029 2.90 1.21 <0.013 <MDL 1.31 0.112 11.3 0.585 0.134 13.5 0.161
7/15/2011 15B.1.15E 1.0007 14 100 105 10488 3.70 <0.11 <MDL 11.0 0.137 13.7 2.30 0.724 72.4 0.085 0.00632 0.631 0.055 346 34545 2.90 0.051 5.08 1.20 <0.013 <MDL 1.30 0.254 25.4 0.580 0.282 28.2 0.160
7/15/2011 15B.1.16A 1.0076 14 100 53.4 5295 3.67 <0.11 <MDL 10.9 0.081 8.01 2.28 0.688 68.3 0.084 0.00246 0.244 0.055 429 42533 2.88 0.030 3.00 1.19 <0.013 <MDL 1.29 0.116 11.5 0.576 0.174 17.3 0.159
Ca Al  As   B  Ba  Be Cd  Co Cr  Cu 
39
APPENDIX B: Results of Geochemical Analysis of Soil Samples Collected by ISGS from I-294 Bioswales in July 2011 (first year post-construction)
mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL
Date 
collected
Sample 
location
Sample 
weight (g)
Extract 
volume 
(mL)
Final 
volume 
(mL)
MDL (aqueous): 0.037 0.11 0.023 0.00085 0.00055 0.029 0.012 0.013 0.0058 0.0016
Ca Al  As   B  Ba  Be Cd  Co Cr  Cu 
7/15/2011 15B.1.16B 1.0013 14 100 49.8 4973 3.70 <0.11 <MDL 11.0 0.080 7.98 2.30 0.674 67.3 0.085 0.00208 0.208 0.055 414 41383 2.90 0.030 2.96 1.20 <0.013 <MDL 1.30 0.114 11.3 0.579 0.132 13.2 0.160
7/15/2011 15B.1.16C 1.0034 14 100 46.8 4667 3.69 <0.11 <MDL 11.0 0.062 6.15 2.29 0.709 70.6 0.085 0.00244 0.243 0.055 421 41981 2.89 0.028 2.79 1.20 <0.013 <MDL 1.30 0.133 13.2 0.578 0.151 15.0 0.159
7/15/2011 15B.1.16D 0.9973 14 100 46.2 4628 3.71 <0.11 <MDL 11.0 0.071 7.08 2.31 0.550 55.2 0.085 0.00246 0.246 0.055 541 54234 2.91 0.035 3.47 1.20 <0.013 <MDL 1.30 0.120 12.0 0.582 0.161 16.2 0.160
7/15/2011 15B.1.16E 1.0082 14 100 88.9 8818 3.67 <0.11 <MDL 10.9 0.098 9.75 2.28 0.846 83.9 0.084 0.00666 0.661 0.055 276 27407 2.88 0.057 5.68 1.19 <0.013 <MDL 1.29 0.185 18.3 0.575 0.354 35.1 0.159
7/15/2011 15B.1.17A 1.0005 14 100 92.7 9267 3.70 <0.11 <MDL 11.0 0.102 10.2 2.30 0.777 77.6 0.085 0.00521 0.521 0.055 197 19673 2.90 0.052 5.23 1.20 0.018 1.76 1.30 0.177 17.7 0.580 0.258 25.8 0.160
7/15/2011 15B.1.17B 0.9967 14 100 47.5 4765 3.71 <0.11 <MDL 11.0 0.073 7.29 2.31 0.646 64.8 0.085 0.00231 0.232 0.055 432 43385 2.91 0.031 3.09 1.20 <0.013 <MDL 1.30 0.105 10.5 0.582 0.139 13.9 0.161
7/15/2011 15B.1.17C 1.0017 14 100 20.2 2014 3.69 <0.11 <MDL 11.0 0.056 5.56 2.30 0.250 25.0 0.085 0.00091 0.091 0.055 746 74452 2.90 0.019 1.89 1.20 <0.013 <MDL 1.30 0.081 8.06 0.579 0.059 5.86 0.160
7/15/2011 15B.1.17D 0.9934 14 100 24.3 2450 3.72 <0.11 <MDL 11.1 0.058 5.84 2.32 0.208 21.0 0.086 0.00100 0.100 0.055 816 82185 2.92 0.025 2.48 1.21 <0.013 <MDL 1.31 0.071 7.13 0.584 0.089 9.01 0.161
7/15/2011 15B.1.17E 1.0035 14 100 127 12634 3.69 <0.11 <MDL 11.0 0.111 11.1 2.29 0.914 91.1 0.085 0.00735 0.732 0.055 98.8 9844 2.89 0.055 5.47 1.20 0.013 1.31 1.30 0.228 22.8 0.578 0.261 26.0 0.159
7/15/2011 15B.1.18A 1.0000 14 100 84.9 8488 3.70 <0.11 <MDL 11.0 0.106 10.6 2.30 0.676 67.6 0.085 0.00441 0.441 0.055 360 36006 2.90 0.050 4.98 1.20 0.015 1.49 1.30 0.156 15.6 0.580 0.235 23.5 0.160
7/15/2011 15B.1.18B 1.0079 14 100 53.9 5347 3.67 <0.11 <MDL 10.9 0.070 6.91 2.28 0.753 74.7 0.084 0.00261 0.259 0.055 379 37629 2.88 0.033 3.24 1.19 <0.013 <MDL 1.29 0.103 10.2 0.575 0.148 14.7 0.159
7/15/2011 15B.1.18C 0.9971 14 100 73.9 7410 3.71 <0.11 <MDL 11.0 0.105 10.5 2.31 0.727 72.9 0.085 0.00360 0.361 0.055 420 42150 2.91 0.042 4.20 1.20 0.016 1.61 1.30 0.146 14.6 0.582 0.179 18.0 0.160
7/15/2011 15B.1.18D 0.9979 14 100 77.1 7726 3.71 <0.11 <MDL 11.0 0.104 10.4 2.30 0.487 48.8 0.085 0.00384 0.385 0.055 639 64023 2.91 0.045 4.51 1.20 0.026 2.65 1.30 0.153 15.3 0.581 0.172 17.2 0.160
7/15/2011 15B.1.18E 1.0002 14 100 148 14787 3.70 <0.11 <MDL 11.0 0.121 12.1 2.30 1.13 113 0.085 0.00769 0.768 0.055 147 14736 2.90 0.071 7.07 1.20 0.023 2.35 1.30 0.242 24.2 0.580 0.229 22.9 0.160
samples analyzed 90 90 90 90 90 90 90 90 90 90
detects 90 0 90 90 90 90 90 11 90 90
% detects 100 0 100 100 100 100 100 12 100 100
min 0.9290 13.02 93 20.2 2014 3.61 ‐ ‐ 10.7 0.040 4.00 2.24 0.208 21.0 0.083 0.00091 0.091 0.054 40.6 4018 2.83 0.019 1.89 1.17 0.013 1.31 1.27 0.062 6.08 0.565 0.059 5.86 0.156
max 1.0261 14 100 148 14787 3.76 ‐ ‐ 11.2 0.154 15.5 2.34 1.46 145 0.086 0.00769 0.768 0.056 816 82185 2.95 0.077 7.63 1.22 0.041 4.06 1.32 0.29 29.1 0.590 0.548 54.7 0.163
mean 1.004 14 100 70.0 6999 3.68 ‐ ‐ 11.0 0.085 8.39 2.29 0.702 70.1 0.085 0.0036 0.36 0.055 388 38513 2.89 0.038 3.76 1.19 0.020 1.96 1.29 0.15 14.7 0.578 0.197 19.4 0.159
range 0.0971 1 7 128 12773 0.16 ‐ ‐ 0.5 0.114 11.5 0.10 1.25 124 0.004 0.00678 0.678 0.002 776 78167 0.12 0.058 5.75 0.05 0.028 2.75 0.06 0.23 23.1 0.025 0.489 48.8 0.007
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Date 
collected
Sample 
location
Sample 
weight (g)
Extract 
volume 
(mL)
Final 
volume 
(mL)
MDL (aqueous):
7/15/2011 15B.1.1A 0.9290 13.02 93
7/15/2011 15B.1.1B 1.0093
7/15/2011 15B.1.1C 1.0011
7/15/2011 15B.1.1D 1.0030
7/15/2011 15B.1.1E 1.0060
7/15/2011 15B.1.2A 1.0009
7/15/2011 15B.1.2B 0.9997
7/15/2011 15B.1.2C 1.0036
7/15/2011 15B.1.2D 1.0049
7/15/2011 15B.1.2E 1.0105
7/15/2011 15B.1.3A 0.9920
7/15/2011 15B.1.3B 1.017
7/15/2011 15B.1.3C 1.0261
7/15/2011 15B.1.3D 1.004
7/15/2011 15B.1.3E 1.0136
7/15/2011 15B.1.4A 1.0146
7/15/2011 15B.1.4B 1.0044
7/15/2011 15B.1.4C
7/15/2011 15B.1.4D 1.0028
7/15/2011 15B.1.4E
7/15/2011 15B.1.5A
7/15/2011 15B.1.5B
7/15/2011 15B.1.5C
7/15/2011 15B.1.5D
7/15/2011 15B.1.5E 1.0103 14 100
7/15/2011 15B.1.6A 1.0086 14 100
7/15/2011 15B.1.6B 1.0048 14 100
7/15/2011 15B.1.6C 1.0129 14 100
7/15/2011 15B.1.6D 1.0103 14 100
7/15/2011 15B.1.6E 1.0023 14 100
7/15/2011 15B.1.7A 1.0042 14 100
7/15/2011 15B.1.7B 1.0054 14 100
7/15/2011 15B.1.7C 1.0012 14 100
7/15/2011 15B.1.7D 1.0036 14 100
7/15/2011 15B.1.7E 1.0057 14 100
7/15/2011 15B.1.8A 1.0123 14 100
7/15/2011 15B.1.8B 0.983 14 100
7/15/2011 15B.1.8C 0.9997 14 100
7/15/2011 15B.1.8D 1.0064 14 100
7/15/2011 15B.1.8E 1.004 14 100
7/15/2011 15B.1.9A 1.0135 14 100
7/15/2011 15B.1.9B 0.9976 14 100
7/15/2011 15B.1.9C 1.0017 14 100
7/15/2011 15B.1.9D 1.0228 14 100
7/15/2011 15B.1.9E 1.011 14 100
7/15/2011 15B.1.10A 1.0125 14 100
7/15/2011 15B.1.10B 0.9872 14 100
7/15/2011 15B.1.10C 1.0026 14 100
7/15/2011 15B.1.10D 1.0044 14 100
7/15/2011 15B.1.10E 1.0005 14 100
7/15/2011 15B.1.11A 1.0075 14 100
7/15/2011 15B.1.11B 1.0005 14 100
7/15/2011 15B.1.11C 1.0086 14 100
7/15/2011 15B.1.11D 1.0145 14 100
7/15/2011 15B.1.11E 1.012 14 100
7/15/2011 15B.1.12A 1.0074 14 100
7/15/2011 15B.1.12B 1.0126 14 100
7/15/2011 15B.1.12C 1.0102 14 100
7/15/2011 15B.1.12D 1.0074 14 100
7/15/2011 15B.1.12E 1.0018 14 100
7/15/2011 15B.1.13A 0.9987 14 100
7/15/2011 15B.1.13B 0.9910 14 100
7/15/2011 15B.1.13C 1.0060 14 100
7/15/2011 15B.1.13D 1.0071 14 100
7/15/2011 15B.1.13E 0.9928 14 100
7/15/2011 15B.1.14A 0.9975 14 100
7/15/2011 15B.1.14B 1.0169 14 100
7/15/2011 15B.1.14C 1.0014 14 100
7/15/2011 15B.1.14D 1.0160 14 100
7/15/2011 15B.1.14E 0.9918 14 100
7/15/2011 15B.1.15A 1.0030 14 100
7/15/2011 15B.1.15B 1.0089 14 100
7/15/2011 15B.1.15C 1.0032 14 100
7/15/2011 15B.1.15D 0.9918 14 100
7/15/2011 15B.1.15E 1.0007 14 100
7/15/2011 15B.1.16A 1.0076 14 100
mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL
0.024 0.016 0.11 0.027 0.0015 0.022 0.036 0.043 0.073 0.041
154 15465 2.40 13.1 1315 1.60 0.113 11.3 11.0 141 14165 2.70 4.11 412 0.150 <0.022 <MDL 2.20 9.24 925 3.60 0.184 18.4 4.30 4.26 426 7.31 0.622 62.2 4.10
167 16533 2.38 14.0 1390 1.59 0.115 11.4 10.9 211 20918 2.68 4.35 431 0.149 <0.022 <MDL 2.18 8.02 795 3.57 0.203 20.1 4.26 4.35 431 7.23 0.519 51.4 4.06
108 10819 2.40 8.82 881 1.60 <0.11 <MDL 11.0 228 22804 2.70 3.09 308 0.150 <0.022 <MDL 2.20 1.93 192 3.60 0.103 10.3 4.30 3.04 304 7.29 0.198 19.8 4.10
163 16202 2.39 12.1 1210 1.60 <0.11 <MDL 11.0 135 13443 2.69 4.40 438 0.150 <0.022 <MDL 2.19 3.82 380 3.59 0.148 14.8 4.29 4.091 408 7.28 0.316 31.5 4.09
178 17727 2.39 19.6 1953 1.59 <0.11 <MDL 10.9 34.5 3428 2.68 5.05 502 0.149 <0.022 <MDL 2.19 4.01 398 3.58 0.179 17.8 4.27 5.88 584 7.26 0.714 70.9 4.08
161 16046 2.40 11.1 1111 1.60 <0.11 <MDL 11.0 116 11622 2.70 5.06 505 0.150 <0.022 <MDL 2.20 8.93 893 3.60 0.168 16.7 4.30 4.378 437 7.29 0.450 44.9 4.10
212 21242 2.40 16.8 1676 1.60 0.185 18.5 11.0 190 19031 2.70 4.85 485 0.150 0.029 2.89 2.20 4.82 482 3.60 0.292 29.3 4.30 3.16 316 7.30 0.239 23.9 4.10
93.8 9350 2.39 7.9 784 1.59 <0.11 <MDL 11.0 178 17700 2.69 4.56 455 0.149 <0.022 <MDL 2.19 1.41 140 3.59 0.088 8.81 4.28 6.321 630 7.27 0.166 16.5 4.09
104 10364 2.39 11.5 1149 1.59 <0.11 <MDL 10.9 192 19073 2.69 4.50 447 0.149 <0.022 <MDL 2.19 1.40 140 3.58 0.115 11.4 4.28 5.97 594 7.26 0.166 16.6 4.08
224 22210 2.38 17.6 1739 1.58 0.135 13.3 10.9 42.4 4194 2.67 5.85 579 0.148 <0.022 <MDL 2.18 2.20 218 3.56 0.233 23.1 4.26 3.79 375 7.22 0.767 75.9 4.06
152 15328 2.42 11.5 1155 1.61 <0.11 <MDL 11.1 106 10714 2.72 5.13 517 0.151 <0.022 <MDL 2.22 5.48 553 3.63 0.165 16.7 4.33 4.81 485 7.36 0.976 98.4 4.13
101 9888 2.36 13.6 1334 1.57 <0.11 <MDL 10.8 197 19396 2.65 4.67 459 0.147 <0.022 <MDL 2.16 0.994 97.7 3.54 0.112 11.0 4.23 6.37 626 7.18 0.175 17.2 4.03
116 11267 2.34 17.2 1677 1.56 <0.11 <MDL 10.7 197 19181 2.63 5.04 491 0.146 <0.022 <MDL 2.14 3.11 303 3.51 0.132 12.9 4.19 6.25 609 7.11 0.166 16.2 4.00
107 10618 2.39 10.1 1001 1.59 <0.11 <MDL 11.0 171 17034 2.69 5.05 503 0.149 <0.022 <MDL 2.19 3.71 369 3.59 0.107 10.7 4.28 6.13 610 7.27 0.146 14.5 4.08
211 20804 2.37 19.2 1893 1.58 0.127 12.5 10.9 86.3 8516 2.66 5.12 506 0.148 <0.022 <MDL 2.17 2.70 267 3.55 0.221 21.8 4.24 6.02 594 7.20 0.759 74.9 4.04
180 17715 2.37 14.2 1400 1.58 0.116 11.4 10.8 139 13692 2.66 4.92 485 0.148 <0.022 <MDL 2.17 12.1 1195 3.55 0.214 21.1 4.24 4.46 439 7.19 0.590 58.2 4.04
138 13742 2.39 8.57 854 1.59 <0.11 <MDL 11.0 298 29621 2.69 4.31 429 0.149 <0.022 <MDL 2.19 7.55 751 3.58 0.173 17.2 4.28 3.15 313 7.27 0.151 15.0 4.08
10270 1240 <MDL 20840 372 <MDL 1412 9.46 642 14.6
103 10239 2.39 10.8 1081 1.60 <0.11 <MDL 11.0 211 21071 2.69 4.47 446 0.150 <0.022 <MDL 2.19 11.4 1132 3.59 0.109 10.8 4.29 5.54 552 7.28 0.164 16.4 4.09
20724 1800 <MDL 3178 483 2.22 1251 16.5 437 57.7
12773 926 <MDL 19799 488 <MDL 518 12.4 434 42.3
9213 939 <MDL 26899 444 <MDL 505 10.1 531 15.1
9368 1067 <MDL 21990 376 <MDL 970 9.75 545 14.3
19314 1745 <MDL 7993 531 3.04 2432 21.1 387 43.2
208 20564 2.38 15.4 1521 1.58 <0.11 <MDL 10.9 28.7 2845 2.67 4.71 466 0.148 0.024 2.36 2.18 27.2 2692 3.56 0.187 18.5 4.26 4.65 460 7.23 0.620 61.4 4.06
160 15862 2.38 8.74 866 1.59 <0.11 <MDL 10.9 122 12088 2.68 2.96 293 0.149 <0.022 <MDL 2.18 13.6 1353 3.57 0.224 22.2 4.26 3.97 393 7.24 0.720 71.4 4.07
98.1 9760 2.39 9.92 987 1.59 <0.11 <MDL 10.9 240 23899 2.69 4.75 473 0.149 <0.022 <MDL 2.19 5.57 554 3.58 0.112 11.1 4.28 6.24 621 7.27 0.142 14.2 4.08
98.0 9677 2.37 14.1 1394 1.58 <0.11 <MDL 10.9 200 19710 2.67 4.90 483 0.148 <0.022 <MDL 2.17 5.26 519 3.55 0.094 9.30 4.25 6.78 669 7.21 0.168 16.6 4.05
193 19114 2.38 12.6 1243 1.58 <0.11 <MDL 10.9 36.9 3654 2.67 10.8 1065 0.148 <0.022 <MDL 2.18 17.2 1705 3.56 0.166 16.4 4.26 4.32 428 7.23 0.241 23.9 4.06
256 25568 2.39 15.5 1549 1.60 0.135 13.5 11.0 76.2 7600 2.69 15.4 1538 0.150 0.027 2.65 2.19 14.7 1471 3.59 0.334 33.3 4.29 4.53 452 7.28 3.17 317 4.09
166 16539 2.39 13.0 1290 1.59 <0.11 <MDL 11.0 211 21034 2.69 5.05 502 0.149 <0.022 <MDL 2.19 9.44 940 3.58 0.212 21.1 4.28 4.43 441 7.27 0.923 91.9 4.08
88.5 8805 2.39 7.19 715 1.59 <0.11 <MDL 10.9 308 30669 2.69 3.75 373 0.149 <0.022 <MDL 2.19 4.41 439 3.58 0.089 8.84 4.28 4.32 430 7.26 0.142 14.2 4.08
107 10682 2.40 9.91 990 1.60 <0.11 <MDL 11.0 233 23267 2.70 3.34 333 0.150 <0.022 <MDL 2.20 10.6 1063 3.60 0.102 10.2 4.29 4.72 471 7.29 0.167 16.7 4.10
103 10299 2.39 10.3 1026 1.59 <0.11 <MDL 11.0 196 19509 2.69 4.85 483 0.149 <0.022 <MDL 2.19 11.7 1163 3.59 0.104 10.4 4.28 7.09 707 7.27 0.169 16.8 4.09
213 21163 2.39 16.9 1683 1.59 0.111 11.0 10.9 79.4 7895 2.68 4.98 495 0.149 <0.022 <MDL 2.19 7.53 749 3.58 0.206 20.5 4.28 3.75 373 7.26 2.61 260 4.08
170 16832 2.37 10.5 1042 1.58 <0.11 <MDL 10.9 210 20717 2.67 4.59 453 0.148 <0.022 <MDL 2.17 6.90 682 3.56 0.175 17.3 4.25 4.11 406 7.21 0.976 96.5 4.05
72.4 7366 2.44 5.10 519 1.63 <0.11 <MDL 11.2 315 32007 2.75 2.96 301 0.153 <0.022 <MDL 2.24 2.57 262 3.66 0.075 7.60 4.37 3.45 351 7.43 0.111 11.3 4.17
95.2 9524 2.40 8.28 828 1.60 <0.11 <MDL 11.0 258 25810 2.70 3.99 399 0.150 <0.022 <MDL 2.20 4.74 474 3.60 0.091 9.12 4.30 4.11 411 7.30 0.143 14.3 4.10
97.4 9681 2.38 9.76 969 1.59 <0.11 <MDL 10.9 220 21886 2.68 4.21 418 0.149 <0.022 <MDL 2.19 6.57 653 3.58 0.092 9.11 4.27 6.24 620 7.25 0.132 13.1 4.07
202 20100 2.39 12.9 1289 1.59 <0.11 <MDL 11.0 36.5 3632 2.69 5.65 563 0.149 <0.022 <MDL 2.19 2.34 233 3.59 0.174 17.3 4.28 4.16 415 7.27 0.403 40.2 4.08
158 15580 2.37 9.19 907 1.58 <0.11 <MDL 10.9 217 21408 2.66 4.24 418 0.148 <0.022 <MDL 2.17 7.34 724 3.55 0.192 19.0 4.24 3.46 341 7.20 0.882 87.0 4.05
95.9 9612 2.41 7.31 732 1.60 <0.11 <MDL 11.0 292 29257 2.71 3.93 394 0.150 <0.022 <MDL 2.21 2.15 216 3.61 0.111 11.1 4.31 4.52 453 7.32 0.159 15.9 4.11
90.3 9016 2.40 8.36 835 1.60 <0.11 <MDL 11.0 267 26663 2.70 4.14 414 0.150 <0.022 <MDL 2.20 5.15 514 3.59 0.094 9.34 4.29 4.42 442 7.29 0.130 13.0 4.09
137 13441 2.35 13.0 1275 1.56 <0.11 <MDL 10.8 223 21832 2.64 4.16 407 0.147 <0.022 <MDL 2.15 9.67 946 3.52 0.148 14.5 4.20 5.61 548 7.14 0.174 17.0 4.01
178 17564 2.37 8.85 876 1.58 <0.11 <MDL 10.9 227 22425 2.67 3.88 383 0.148 0.025 2.46 2.18 9.31 921 3.56 0.213 21.1 4.25 3.70 366 7.22 0.485 48.0 4.06
166 16406 2.37 11.9 1176 1.58 <0.11 <MDL 10.9 279 27581 2.67 3.79 374 0.148 <0.022 <MDL 2.17 4.69 464 3.56 0.208 20.6 4.25 3.17 313 7.21 0.439 43.4 4.05
79.8 8081 2.43 7.02 711 1.62 <0.11 <MDL 11.1 314 31769 2.74 3.47 351 0.152 <0.022 <MDL 2.23 7.76 786 3.65 0.090 9.08 4.36 4.10 415 7.39 0.112 11.3 4.15
74.2 7398 2.39 5.41 540 1.60 <0.11 <MDL 11.0 332 33144 2.69 2.76 276 0.150 <0.022 <MDL 2.19 6.29 628 3.59 0.068 6.78 4.29 3.58 357 7.28 0.090 9.01 4.09
71.2 7089 2.39 5.78 576 1.59 <0.11 <MDL 11.0 293 29131 2.69 2.91 290 0.149 <0.022 <MDL 2.19 6.00 597 3.58 0.073 7.29 4.28 3.84 383 7.27 0.101 10.1 4.08
188 18795 2.40 10.4 1036 1.60 <0.11 <MDL 11.0 239 23928 2.70 4.95 494 0.150 <0.022 <MDL 2.20 5.95 595 3.60 0.243 24.3 4.30 3.42 342 7.30 1.35 135 4.10
156 15453 2.38 9.91 983 1.59 <0.11 <MDL 10.9 217 21530 2.68 3.72 369 0.149 <0.022 <MDL 2.18 6.63 658 3.57 0.191 18.9 4.27 4.37 434 7.25 1.01 100 4.07
104 10356 2.40 12.0 1204 1.60 <0.11 <MDL 11.0 190 19007 2.70 5.28 528 0.150 <0.022 <MDL 2.20 2.11 211 3.60 0.103 10.3 4.30 6.43 643 7.30 0.164 16.4 4.10
86.9 8612 2.38 6.38 633 1.59 <0.11 <MDL 10.9 308 30566 2.68 4.42 438 0.149 <0.022 <MDL 2.18 2.34 232 3.57 0.080 7.91 4.26 3.73 369 7.24 0.119 11.8 4.07
119 11683 2.37 12.2 1203 1.58 <0.11 <MDL 10.8 162 15953 2.66 5.82 574 0.148 <0.022 <MDL 2.17 6.87 677 3.55 0.106 10.4 4.24 8.45 832 7.20 0.248 24.5 4.04
181 17886 2.37 9.68 957 1.58 <0.11 <MDL 10.9 174 17243 2.67 3.72 368 0.148 0.023 2.29 2.17 8.17 808 3.56 0.271 26.8 4.25 4.42 437 7.21 1.71 169 4.05
147 14621 2.38 9.23 917 1.59 <0.11 <MDL 10.9 204 20297 2.68 3.51 348 0.149 <0.022 <MDL 2.18 6.40 635 3.57 0.174 17.3 4.27 4.65 462 7.25 0.925 91.8 4.07
71.8 7090 2.37 4.64 458 1.58 <0.11 <MDL 10.9 337 33267 2.67 3.04 300 0.148 <0.022 <MDL 2.17 1.72 170 3.56 0.078 7.70 4.25 3.28 324 7.21 0.114 11.2 4.05
105 10362 2.38 13.8 1362 1.58 <0.11 <MDL 10.9 189 18716 2.67 5.35 530 0.148 <0.022 <MDL 2.18 3.67 363 3.56 0.108 10.6 4.26 7.10 703 7.23 0.171 16.9 4.06
92.6 9197 2.38 8.41 835 1.59 <0.11 <MDL 10.9 200 19866 2.68 4.69 465 0.149 <0.022 <MDL 2.18 3.40 338 3.57 0.110 11.0 4.27 5.77 573 7.25 0.380 37.7 4.07
177 17718 2.40 10.8 1074 1.60 <0.11 <MDL 11.0 171 17089 2.70 3.68 367 0.150 0.028 2.81 2.20 9.92 990 3.59 0.225 22.5 4.29 4.09 408 7.29 0.833 83.2 4.09
151 15097 2.40 10.6 1066 1.60 <0.11 <MDL 11.0 169 16883 2.70 3.47 348 0.150 <0.022 <MDL 2.20 8.44 845 3.60 0.167 16.8 4.31 4.61 462 7.31 0.589 59.0 4.11
100 10136 2.42 13.7 1387 1.61 <0.11 <MDL 11.1 187 18862 2.72 4.78 482 0.151 <0.022 <MDL 2.22 2.52 254 3.63 0.093 9.36 4.34 6.40 646 7.37 0.156 15.8 4.14
79.5 7907 2.39 6.64 660 1.59 <0.11 <MDL 10.9 135 13464 2.68 3.63 361 0.149 <0.022 <MDL 2.19 2.40 239 3.58 0.096 9.53 4.27 4.48 445 7.26 0.136 13.6 4.08
112 11071 2.38 14.2 1411 1.59 <0.11 <MDL 10.9 189 18809 2.68 5.27 523 0.149 <0.022 <MDL 2.18 4.78 475 3.57 0.109 10.8 4.27 7.54 748 7.25 0.187 18.6 4.07
191 19205 2.42 16.2 1627 1.61 0.153 15.4 11.1 240 24139 2.72 3.94 397 0.151 0.026 2.58 2.22 5.87 592 3.63 0.235 23.7 4.33 3.78 381 7.35 0.400 40.3 4.13
123 12356 2.41 13.8 1387 1.60 <0.11 <MDL 11.0 171 17114 2.71 4.75 476 0.150 <0.022 <MDL 2.21 2.76 276 3.61 0.127 12.8 4.31 6.51 653 7.32 0.266 26.7 4.11
103 10160 2.36 9.39 923 1.57 <0.11 <MDL 10.8 204 20060 2.66 4.88 480 0.148 <0.022 <MDL 2.16 5.95 585 3.54 0.114 11.3 4.23 6.76 665 7.18 0.170 16.7 4.03
94.9 9481 2.40 9.75 973 1.60 <0.11 <MDL 11.0 246 24565 2.70 3.82 382 0.150 <0.022 <MDL 2.20 7.50 749 3.59 0.102 10.2 4.29 4.93 492 7.29 0.224 22.4 4.09
107 10515 2.36 10.5 1037 1.57 <0.11 <MDL 10.8 183 18024 2.66 5.05 497 0.148 <0.022 <MDL 2.17 7.75 763 3.54 0.095 9.37 4.23 6.91 680 7.19 0.160 15.8 4.04
202 20408 2.42 12.0 1209 1.61 <0.11 <MDL 11.1 79.3 7991 2.72 3.99 402 0.151 0.027 2.76 2.22 7.48 755 3.63 0.222 22.4 4.34 3.69 372 7.36 1.02 103 4.13
123 12280 2.39 9.29 927 1.60 <0.11 <MDL 11.0 275 27457 2.69 2.94 293 0.150 <0.022 <MDL 2.19 12.2 1214 3.59 0.155 15.5 4.29 3.38 337 7.28 0.373 37.2 4.09
101 9978 2.38 9.55 947 1.59 <0.11 <MDL 10.9 212 20986 2.68 4.45 441 0.149 <0.022 <MDL 2.18 5.08 504 3.57 0.121 12.0 4.26 6.31 625 7.24 0.169 16.7 4.06
101 10091 2.39 8.67 864 1.59 <0.11 <MDL 11.0 209 20828 2.69 4.50 448 0.150 <0.022 <MDL 2.19 5.62 561 3.59 0.100 9.95 4.29 5.84 582 7.28 0.144 14.3 4.09
94.2 9498 2.42 8.84 891 1.61 <0.11 <MDL 11.1 191 19221 2.72 4.38 441 0.151 <0.022 <MDL 2.22 2.72 274 3.63 0.096 9.72 4.34 5.61 566 7.36 0.159 16.0 4.13
182 18145 2.40 11.1 1107 1.60 <0.11 <MDL 11.0 181 18052 2.70 3.67 367 0.150 0.031 3.11 2.20 6.89 689 3.60 0.246 24.6 4.30 3.68 368 7.29 0.692 69.2 4.10
101 10022 2.38 12.4 1230 1.59 <0.11 <MDL 10.9 222 22002 2.68 4.82 479 0.149 <0.022 <MDL 2.18 1.84 182 3.57 0.095 9.45 4.27 6.68 663 7.24 0.230 22.8 4.07
Ni Fe K  Li Mg  Mn Mo  Na  P  Pb 
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APPENDIX B: Results of Geochemical Analysis of Soil Samples Collected by ISGS from I-294 Bioswales in July 2011 (first year post-construction)
Date 
collected
Sample 
location
Sample 
weight (g)
Extract 
volume 
(mL)
Final 
volume 
(mL)
MDL (aqueous):
7/15/2011 15B.1.16B 1.0013 14 100
7/15/2011 15B.1.16C 1.0034 14 100
7/15/2011 15B.1.16D 0.9973 14 100
7/15/2011 15B.1.16E 1.0082 14 100
7/15/2011 15B.1.17A 1.0005 14 100
7/15/2011 15B.1.17B 0.9967 14 100
7/15/2011 15B.1.17C 1.0017 14 100
7/15/2011 15B.1.17D 0.9934 14 100
7/15/2011 15B.1.17E 1.0035 14 100
7/15/2011 15B.1.18A 1.0000 14 100
7/15/2011 15B.1.18B 1.0079 14 100
7/15/2011 15B.1.18C 0.9971 14 100
7/15/2011 15B.1.18D 0.9979 14 100
7/15/2011 15B.1.18E 1.0002 14 100
samples analyzed
detects
% detects
min 0.9290 13.02 93
max 1.0261 14 100
mean 1.004 14 100
range 0.0971 1 7
mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL
0.024 0.016 0.11 0.027 0.0015 0.022 0.036 0.043 0.073 0.041
Ni Fe K  Li Mg  Mn Mo  Na  P  Pb 
100 10022 2.40 12.6 1260 1.60 <0.11 <MDL 11.0 210 20957 2.70 5.40 539 0.150 <0.022 <MDL 2.20 1.21 120 3.60 0.124 12.4 4.29 6.46 645 7.29 0.170 17.0 4.09
91.5 9122 2.39 8.42 839 1.59 <0.11 <MDL 11.0 211 21017 2.69 4.91 489 0.149 <0.022 <MDL 2.19 3.16 315 3.59 0.097 9.70 4.29 5.57 555 7.28 0.175 17.5 4.09
111 11124 2.41 8.45 848 1.60 <0.11 <MDL 11.0 270 27059 2.71 3.85 386 0.150 <0.022 <MDL 2.21 3.55 356 3.61 0.100 10.1 4.31 4.91 492 7.32 0.688 69.0 4.11
188 18696 2.38 9.06 898 1.59 <0.11 <MDL 10.9 178 17662 2.68 3.92 389 0.149 0.025 2.47 2.18 5.75 570 3.57 0.216 21.4 4.27 3.93 390 7.24 2.02 200 4.07
174 17404 2.40 12.1 1206 1.60 <0.11 <MDL 11.0 115 11456 2.70 4.40 440 0.150 0.022 2.21 2.20 9.65 964 3.60 0.181 18.1 4.30 4.26 426 7.30 0.747 74.7 4.10
99.4 9969 2.41 8.06 808 1.61 <0.11 <MDL 11.0 218 21899 2.71 4.21 423 0.150 <0.022 <MDL 2.21 2.27 227 3.61 0.091 9.18 4.31 6.07 609 7.32 0.181 18.2 4.11
60.0 5993 2.40 3.64 363 1.60 <0.11 <MDL 11.0 382 38125 2.70 3.88 388 0.150 <0.022 <MDL 2.20 1.48 148 3.59 0.047 4.71 4.29 2.99 299 7.29 0.066 6.58 4.09
75.9 7642 2.42 5.28 531 1.61 <0.11 <MDL 11.1 403 40580 2.72 2.66 267 0.151 <0.022 <MDL 2.21 2.00 201 3.62 0.065 6.59 4.33 3.36 338 7.35 0.082 8.29 4.13
197 19602 2.39 12.8 1272 1.59 0.125 12.5 11.0 74.3 7400 2.69 2.84 283 0.149 0.031 3.08 2.19 12.0 1194 3.59 0.242 24.1 4.29 4.02 401 7.27 0.573 57.1 4.09
167 16739 2.40 13.4 1342 1.60 <0.11 <MDL 11.0 201 20073 2.70 4.90 490 0.150 <0.022 <MDL 2.20 11.8 1183 3.60 0.167 16.7 4.30 4.12 412 7.30 0.889 88.9 4.10
107 10573 2.38 9.68 960 1.59 <0.11 <MDL 10.9 189 18730 2.68 3.83 380 0.149 <0.022 <MDL 2.18 2.86 284 3.57 0.101 10.0 4.27 6.32 627 7.24 0.297 29.5 4.07
142 14198 2.41 12.2 1220 1.60 <0.11 <MDL 11.0 219 21929 2.71 4.20 421 0.150 <0.022 <MDL 2.21 3.51 352 3.61 0.167 16.7 4.31 5.50 551 7.32 0.310 31.1 4.11
150 15077 2.41 12.5 1248 1.60 0.112 11.2 11.0 280 28028 2.71 3.58 359 0.150 <0.022 <MDL 2.20 5.02 503 3.61 0.210 21.0 4.31 2.62 263 7.32 0.208 20.9 4.11
239 23943 2.40 15.4 1545 1.60 0.127 12.7 11.0 104 10355 2.70 7.95 795 0.150 <0.022 <MDL 2.20 11.5 1151 3.60 0.287 28.7 4.30 2.61 261 7.30 0.579 57.9 4.10
90 90 90 90 90 90 90 90 90 90
90 90 12 90 90 14 90 90 90 90
100 100 13 100 100 16 100 100 100 100
60.0 5993 2.34 3.64 363 1.56 0.111 11.0 10.7 28.7 2845 2.63 2.66 267 0.146 0.022 2.21 2.14 0.99 97.7 3.51 0.047 4.71 4.19 2.61 261 7.11 0.066 6.58 4.00
256 25568 2.44 19.6 1953 1.63 0.185 18.5 11.2 403 40580 2.75 15.4 1538 0.153 0.031 3.11 2.24 27.2 2692 3.66 0.334 33.3 4.37 8.45 832 7.43 3.17 317 4.17
135 13457 2.39 11.0 1106 1.59 0.129 12.9 11.0 198 19521 2.69 4.54 452 0.149 0.026 2.64 2.19 6.24 659 3.58 0.15 14.8 4.28 4.84 483 7.27 0.47 46.1 4.08
196 19575 0.10 16.0 1590 0.07 0.074 7.45 0.5 374 37735 0.12 12.8 1271 0.006 0.009 0.90 0.09 26.2 2594 0.15 0.287 28.6 0.18 5.83 571 0.31 3.11 310 0.18
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APPENDIX B: Results of Geochemical Analysis of Soil Samples Collected by ISGS from I-294 Bioswales in July 2011 (first year post-construction)
Date 
collected
Sample 
location
Sample 
weight (g)
Extract 
volume 
(mL)
Final 
volume 
(mL)
MDL (aqueous):
7/15/2011 15B.1.1A 0.9290 13.02 93
7/15/2011 15B.1.1B 1.0093
7/15/2011 15B.1.1C 1.0011
7/15/2011 15B.1.1D 1.0030
7/15/2011 15B.1.1E 1.0060
7/15/2011 15B.1.2A 1.0009
7/15/2011 15B.1.2B 0.9997
7/15/2011 15B.1.2C 1.0036
7/15/2011 15B.1.2D 1.0049
7/15/2011 15B.1.2E 1.0105
7/15/2011 15B.1.3A 0.9920
7/15/2011 15B.1.3B 1.017
7/15/2011 15B.1.3C 1.0261
7/15/2011 15B.1.3D 1.004
7/15/2011 15B.1.3E 1.0136
7/15/2011 15B.1.4A 1.0146
7/15/2011 15B.1.4B 1.0044
7/15/2011 15B.1.4C
7/15/2011 15B.1.4D 1.0028
7/15/2011 15B.1.4E
7/15/2011 15B.1.5A
7/15/2011 15B.1.5B
7/15/2011 15B.1.5C
7/15/2011 15B.1.5D
7/15/2011 15B.1.5E 1.0103 14 100
7/15/2011 15B.1.6A 1.0086 14 100
7/15/2011 15B.1.6B 1.0048 14 100
7/15/2011 15B.1.6C 1.0129 14 100
7/15/2011 15B.1.6D 1.0103 14 100
7/15/2011 15B.1.6E 1.0023 14 100
7/15/2011 15B.1.7A 1.0042 14 100
7/15/2011 15B.1.7B 1.0054 14 100
7/15/2011 15B.1.7C 1.0012 14 100
7/15/2011 15B.1.7D 1.0036 14 100
7/15/2011 15B.1.7E 1.0057 14 100
7/15/2011 15B.1.8A 1.0123 14 100
7/15/2011 15B.1.8B 0.983 14 100
7/15/2011 15B.1.8C 0.9997 14 100
7/15/2011 15B.1.8D 1.0064 14 100
7/15/2011 15B.1.8E 1.004 14 100
7/15/2011 15B.1.9A 1.0135 14 100
7/15/2011 15B.1.9B 0.9976 14 100
7/15/2011 15B.1.9C 1.0017 14 100
7/15/2011 15B.1.9D 1.0228 14 100
7/15/2011 15B.1.9E 1.011 14 100
7/15/2011 15B.1.10A 1.0125 14 100
7/15/2011 15B.1.10B 0.9872 14 100
7/15/2011 15B.1.10C 1.0026 14 100
7/15/2011 15B.1.10D 1.0044 14 100
7/15/2011 15B.1.10E 1.0005 14 100
7/15/2011 15B.1.11A 1.0075 14 100
7/15/2011 15B.1.11B 1.0005 14 100
7/15/2011 15B.1.11C 1.0086 14 100
7/15/2011 15B.1.11D 1.0145 14 100
7/15/2011 15B.1.11E 1.012 14 100
7/15/2011 15B.1.12A 1.0074 14 100
7/15/2011 15B.1.12B 1.0126 14 100
7/15/2011 15B.1.12C 1.0102 14 100
7/15/2011 15B.1.12D 1.0074 14 100
7/15/2011 15B.1.12E 1.0018 14 100
7/15/2011 15B.1.13A 0.9987 14 100
7/15/2011 15B.1.13B 0.9910 14 100
7/15/2011 15B.1.13C 1.0060 14 100
7/15/2011 15B.1.13D 1.0071 14 100
7/15/2011 15B.1.13E 0.9928 14 100
7/15/2011 15B.1.14A 0.9975 14 100
7/15/2011 15B.1.14B 1.0169 14 100
7/15/2011 15B.1.14C 1.0014 14 100
7/15/2011 15B.1.14D 1.0160 14 100
7/15/2011 15B.1.14E 0.9918 14 100
7/15/2011 15B.1.15A 1.0030 14 100
7/15/2011 15B.1.15B 1.0089 14 100
7/15/2011 15B.1.15C 1.0032 14 100
7/15/2011 15B.1.15D 0.9918 14 100
7/15/2011 15B.1.15E 1.0007 14 100
7/15/2011 15B.1.16A 1.0076 14 100
mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL
0.22 0.059 0.13 0.066 0.086 0.00037 0.00056 0.017 0.047 0.0097
5.99 599 22.0 <0.059 <MDL 5.91 <0.13 <MDL 13.0 15.9 1597 6.61 <0.086 <MDL 8.61 0.325 32.5 0.037 0.427 42.8 0.056 <0.017 <MDL 1.70 0.205 20.5 4.71 0.796 79.7 0.97
4.40 436 21.8 <0.059 <MDL 5.85 <0.13 <MDL 12.9 15.8 1562 6.54 <0.086 <MDL 8.52 0.378 37.4 0.037 0.554 54.9 0.055 <0.017 <MDL 1.68 0.216 21.4 4.66 0.732 72.6 0.97
2.67 267 22.0 <0.059 <MDL 5.89 <0.13 <MDL 13.0 14.8 1475 6.59 <0.086 <MDL 8.59 0.262 26.2 0.037 0.563 56.2 0.056 <0.017 <MDL 1.70 0.150 15.0 4.69 0.399 39.9 0.97
3.88 387 21.9 <0.059 <MDL 5.88 <0.13 <MDL 13.0 14.3 1426 6.58 <0.086 <MDL 8.57 0.286 28.5 0.037 0.543 54.2 0.056 <0.017 <MDL 1.69 0.193 19.3 4.69 0.570 56.8 0.97
7.56 751 21.9 <0.059 <MDL 5.86 <0.13 <MDL 12.9 15.8 1566 6.56 <0.086 <MDL 8.55 0.396 39.4 0.037 0.689 68.5 0.056 <0.017 <MDL 1.69 0.262 26.0 4.67 1.51 150 0.97
4.02 401 22.0 <0.059 <MDL 5.89 <0.13 <MDL 13.0 16.0 1597 6.59 <0.086 <MDL 8.59 0.281 28.1 0.037 0.637 63.6 0.056 <0.017 <MDL 1.70 0.206 20.6 4.70 0.746 74.5 0.97
2.32 232 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 15.8 1582 6.60 <0.086 <MDL 8.60 0.413 41.3 0.037 0.578 57.8 0.056 <0.017 <MDL 1.70 0.227 22.7 4.70 0.608 60.8 0.97
4.47 445 21.9 <0.059 <MDL 5.88 <0.13 <MDL 13.0 13.0 1291 6.58 <0.086 <MDL 8.57 0.206 20.5 0.037 0.951 94.7 0.056 <0.017 <MDL 1.69 0.133 13.3 4.68 0.453 45.2 0.96
4.07 405 21.9 <0.059 <MDL 5.87 <0.13 <MDL 12.9 13.6 1355 6.57 <0.086 <MDL 8.56 0.236 23.5 0.037 0.922 91.8 0.056 <0.017 <MDL 1.69 0.163 16.2 4.68 0.450 44.8 0.96
4.89 484 21.8 <0.059 <MDL 5.84 <0.13 <MDL 12.9 15.8 1568 6.53 0.111 11.0 8.51 0.240 23.7 0.037 0.659 65.2 0.055 <0.017 <MDL 1.68 0.291 28.8 4.65 0.954 94.4 0.96
4.49 453 22.2 <0.059 <MDL 5.95 <0.13 <MDL 13.1 15.8 1597 6.65 <0.086 <MDL 8.67 0.293 29.5 0.037 0.473 47.7 0.056 <0.017 <MDL 1.71 0.211 21.3 4.74 0.825 83.2 0.97
4.46 439 21.6 <0.059 <MDL 5.80 <0.13 <MDL 12.8 16.0 1578 6.49 <0.086 <MDL 8.46 0.224 22.1 0.036 1.23 121 0.055 <0.017 <MDL 1.67 0.170 16.7 4.62 0.433 42.5 0.97
4.24 413 21.4 <0.059 <MDL 5.75 <0.13 <MDL 12.7 15.5 1508 6.43 <0.086 <MDL 8.38 0.240 23.4 0.036 1.23 120 0.055 <0.017 <MDL 1.66 0.170 16.6 4.58 0.471 45.9 0.97
4.10 409 21.9 <0.059 <MDL 5.88 <0.13 <MDL 12.9 12.6 1251 6.57 <0.086 <MDL 8.57 0.230 22.9 0.037 1.04 103 0.056 <0.017 <MDL 1.69 0.182 18.1 4.68 0.445 44.3 0.97
8.08 797 21.7 <0.059 <MDL 5.82 <0.13 <MDL 12.8 14.7 1455 6.51 <0.086 <MDL 8.48 0.318 31.4 0.037 0.554 54.7 0.055 <0.017 <MDL 1.68 0.272 26.9 4.64 1.28 126 0.97
5.34 527 21.7 <0.059 <MDL 5.82 <0.13 <MDL 12.8 13.8 1360 6.51 <0.086 <MDL 8.48 0.322 31.7 0.036 0.550 54.2 0.055 <0.017 <MDL 1.68 0.236 23.2 4.63 0.824 81.2 0.97
5.05 503 21.9 <0.059 <MDL 5.87 <0.13 <MDL 12.9 14.4 1431 6.57 <0.086 <MDL 8.56 0.529 52.7 0.037 0.730 72.7 0.056 <0.017 <MDL 1.69 0.154 15.3 4.68 0.552 54.9 0.96
392 <MDL <MDL 1805 <MDL 75.6 120 <MDL 14.1 44.7
5.71 570 21.9 <0.059 <MDL 5.88 <0.13 <MDL 13.0 16.0 1596 6.58 <0.086 <MDL 8.58 0.493 49.2 0.037 1.05 105 0.056 <0.017 <MDL 1.70 0.165 16.4 4.69 0.580 57.8 0.97
491 <MDL <MDL 1955 <MDL 34.0 65.8 <MDL 28.2 273
363 <MDL <MDL 1888 <MDL 31.5 82.3 <MDL 18.5 61.6
452 <MDL <MDL 1452 <MDL 37.7 91.3 <MDL 13.8 39.1
459 <MDL <MDL 1517 <MDL 69.3 123 <MDL 14.3 52.9
413 <MDL <MDL 1523 <MDL 38.7 68.7 <MDL 26.8 82.7
5.28 523 21.8 <0.059 <MDL 5.84 <0.13 <MDL 12.9 14.4 1429 6.53 <0.086 <MDL 8.51 0.311 30.8 0.037 0.533 52.7 0.055 <0.017 <MDL 1.68 0.278 27.5 4.65 8.10 802 0.96
5.40 536 21.8 <0.059 <MDL 5.85 <0.13 <MDL 12.9 12.9 1276 6.54 <0.086 <MDL 8.53 0.346 34.3 0.037 0.278 27.6 0.056 <0.017 <MDL 1.69 0.217 21.5 4.66 0.978 96.9 0.98
4.37 435 21.9 <0.059 <MDL 5.87 <0.13 <MDL 12.9 14.8 1473 6.57 <0.086 <MDL 8.56 0.263 26.1 0.037 1.13 112 0.056 <0.017 <MDL 1.69 0.175 17.4 4.68 0.439 43.7 0.97
5.22 515 21.7 <0.059 <MDL 5.82 <0.13 <MDL 12.8 12.3 1215 6.52 <0.086 <MDL 8.49 0.288 28.5 0.037 1.05 103 0.055 <0.017 <MDL 1.68 0.163 16.1 4.64 0.475 46.9 0.97
4.13 409 21.8 <0.059 <MDL 5.84 <0.13 <MDL 12.9 14.6 1443 6.53 <0.086 <MDL 8.51 0.306 30.3 0.037 0.518 51.3 0.055 <0.017 <MDL 1.68 0.280 27.8 4.65 0.520 51.5 0.97
5.93 592 21.9 <0.059 <MDL 5.89 <0.13 <MDL 13.0 12.6 1256 6.58 <0.086 <MDL 8.58 0.359 35.8 0.037 0.523 52.2 0.056 <0.017 <MDL 1.70 0.296 29.5 4.69 3.16 315 0.97
6.10 608 21.9 <0.059 <MDL 5.88 <0.13 <MDL 12.9 14.9 1481 6.57 0.097 9.66 8.56 0.296 29.4 0.037 0.636 63.4 0.056 <0.017 <MDL 1.69 0.213 21.2 4.68 0.938 93.4 0.95
4.81 478 21.9 <0.059 <MDL 5.87 <0.13 <MDL 12.9 14.9 1483 6.56 <0.086 <MDL 8.55 0.452 45.0 0.037 1.06 106 0.056 <0.017 <MDL 1.69 0.152 15.1 4.67 0.540 53.7 0.97
5.55 554 22.0 <0.059 <MDL 5.89 <0.13 <MDL 13.0 12.8 1279 6.59 <0.086 <MDL 8.59 0.908 90.7 0.037 0.971 97.0 0.056 <0.017 <MDL 1.70 0.132 13.2 4.69 0.646 64.5 0.97
6.72 670 21.9 <0.059 <MDL 5.88 <0.13 <MDL 13.0 14.0 1392 6.58 <0.086 <MDL 8.57 0.422 42.1 0.037 1.15 114 0.056 <0.017 <MDL 1.69 0.147 14.7 4.68 0.716 71.3 0.97
3.46 344 21.9 <0.059 <MDL 5.87 <0.13 <MDL 12.9 14.8 1472 6.56 <0.086 <MDL 8.55 0.245 24.4 0.037 0.595 59.1 0.056 <0.017 <MDL 1.69 0.258 25.7 4.67 0.663 65.9 0.97
6.92 683 21.7 <0.059 <MDL 5.83 <0.13 <MDL 12.8 13.5 1337 6.52 <0.086 <MDL 8.50 0.311 30.7 0.037 0.609 60.1 0.055 <0.017 <MDL 1.68 0.178 17.5 4.64 1.16 114 0.97
2.58 263 22.4 <0.059 <MDL 6.00 <0.13 <MDL 13.2 10.3 1051 6.71 <0.086 <MDL 8.75 0.353 35.9 0.038 0.777 79.1 0.057 <0.017 <MDL 1.73 0.092 9.32 4.78 0.299 30.4 0.97
3.52 353 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 14.3 1434 6.60 <0.086 <MDL 8.60 0.469 47.0 0.037 1.15 115 0.056 <0.017 <MDL 1.70 0.131 13.1 4.70 0.412 41.3 0.95
4.33 430 21.9 <0.059 <MDL 5.86 <0.13 <MDL 12.9 14.3 1425 6.56 <0.086 <MDL 8.55 0.266 26.4 0.037 1.21 120 0.056 <0.017 <MDL 1.69 0.138 13.7 4.67 0.447 44.4 0.97
4.54 452 21.9 <0.059 <MDL 5.88 <0.13 <MDL 12.9 13.9 1382 6.57 <0.086 <MDL 8.57 0.176 17.5 0.037 0.506 50.4 0.056 <0.017 <MDL 1.69 0.256 25.5 4.68 0.647 64.5 0.97
7.58 748 21.7 <0.059 <MDL 5.82 <0.13 <MDL 12.8 13.7 1348 6.51 <0.086 <MDL 8.49 0.304 30.0 0.037 0.482 47.6 0.055 <0.017 <MDL 1.68 0.167 16.5 4.64 1.19 117 0.95
4.11 412 22.1 <0.059 <MDL 5.91 <0.13 <MDL 13.0 15.0 1500 6.62 <0.086 <MDL 8.62 0.377 37.8 0.037 1.19 119 0.056 <0.017 <MDL 1.70 0.131 13.1 4.71 0.506 50.7 0.96
3.28 328 22.0 <0.059 <MDL 5.89 <0.13 <MDL 13.0 14.3 1426 6.59 <0.086 <MDL 8.59 0.545 54.4 0.037 0.993 99.1 0.056 <0.017 <MDL 1.70 0.137 13.7 4.69 0.378 37.7 0.97
11.1 1081 21.5 <0.059 <MDL 5.77 <0.13 <MDL 12.7 14.8 1444 6.45 <0.086 <MDL 8.41 0.279 27.2 0.036 0.914 89.3 0.055 <0.017 <MDL 1.66 0.176 17.2 4.60 0.483 47.3 0.97
8.88 879 21.8 <0.059 <MDL 5.84 <0.13 <MDL 12.9 14.4 1425 6.53 <0.086 <MDL 8.51 0.305 30.2 0.037 0.351 34.7 0.055 <0.017 <MDL 1.68 0.200 19.8 4.65 0.714 70.6 0.97
6.36 628 21.7 <0.059 <MDL 5.83 <0.13 <MDL 12.8 13.5 1334 6.52 <0.086 <MDL 8.49 0.346 34.2 0.037 0.457 45.1 0.055 <0.017 <MDL 1.68 0.176 17.4 4.64 0.676 66.8 0.96
2.93 296 22.3 <0.059 <MDL 5.98 <0.13 <MDL 13.2 13.0 1315 6.69 <0.086 <MDL 8.71 0.455 46.1 0.037 0.884 89.5 0.057 <0.017 <MDL 1.72 0.118 11.9 4.76 0.342 34.6 0.96
2.43 243 21.9 <0.059 <MDL 5.88 <0.13 <MDL 13.0 11.8 1179 6.58 <0.086 <MDL 8.58 0.540 53.8 0.037 0.749 74.7 0.056 <0.017 <MDL 1.70 0.100 9.95 4.69 0.282 28.1 0.97
2.50 249 21.9 <0.059 <MDL 5.87 <0.13 <MDL 12.9 10.9 1081 6.57 <0.086 <MDL 8.56 0.427 42.5 0.037 0.747 74.4 0.056 <0.017 <MDL 1.69 0.097 9.63 4.68 0.337 33.6 0.97
11.0 1098 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 14.5 1446 6.60 <0.086 <MDL 8.60 0.324 32.4 0.037 0.422 42.2 0.056 <0.017 <MDL 1.70 0.198 19.8 4.70 1.14 114 0.97
5.77 572 21.8 <0.059 <MDL 5.86 <0.13 <MDL 12.9 15.4 1532 6.55 <0.086 <MDL 8.54 0.329 32.7 0.037 0.457 45.4 0.056 <0.017 <MDL 1.69 0.195 19.3 4.67 1.21 120 0.97
4.24 424 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 13.3 1328 6.60 <0.086 <MDL 8.60 0.215 21.5 0.037 1.15 115 0.056 <0.017 <MDL 1.70 0.168 16.8 4.70 0.838 83.8 0.97
2.98 296 21.8 <0.059 <MDL 5.85 <0.13 <MDL 12.9 11.8 1171 6.54 <0.086 <MDL 8.53 0.419 41.5 0.037 1.03 102 0.056 <0.017 <MDL 1.69 0.149 14.7 4.66 0.368 36.5 0.98
5.63 555 21.7 <0.059 <MDL 5.82 <0.13 <MDL 12.8 13.9 1367 6.51 <0.086 <MDL 8.48 0.258 25.4 0.036 1.32 130 0.055 <0.017 <MDL 1.68 0.193 19.0 4.63 0.563 55.5 0.96
5.87 580 21.7 <0.059 <MDL 5.83 <0.13 <MDL 12.8 13.4 1325 6.52 <0.086 <MDL 8.50 0.328 32.4 0.037 0.531 52.5 0.055 <0.017 <MDL 1.68 0.209 20.7 4.64 1.72 170 0.97
5.15 511 21.8 <0.059 <MDL 5.86 <0.13 <MDL 12.9 14.0 1392 6.55 <0.086 <MDL 8.54 0.343 34.1 0.037 0.598 59.4 0.056 <0.017 <MDL 1.69 0.185 18.4 4.67 1.07 106 0.97
2.86 282 21.7 <0.059 <MDL 5.83 <0.13 <MDL 12.8 9.88 975 6.52 <0.086 <MDL 8.49 0.323 31.9 0.037 0.773 76.3 0.055 <0.017 <MDL 1.68 0.100 9.86 4.64 0.320 31.6 0.98
4.54 449 21.8 <0.059 <MDL 5.84 <0.13 <MDL 12.9 13.8 1367 6.53 <0.086 <MDL 8.51 0.257 25.4 0.037 1.10 109 0.055 <0.017 <MDL 1.68 0.169 16.7 4.65 0.477 47.2 0.98
4.06 403 21.8 <0.059 <MDL 5.86 <0.13 <MDL 12.9 11.6 1149 6.55 0.241 23.9 8.54 0.240 23.9 0.037 1.03 102 0.056 <0.017 <MDL 1.69 0.148 14.7 4.67 0.424 42.1 0.96
6.25 624 22.0 <0.059 <MDL 5.89 <0.13 <MDL 13.0 11.6 1157 6.59 <0.086 <MDL 8.58 0.361 36.0 0.037 0.447 44.6 0.056 <0.017 <MDL 1.70 0.214 21.4 4.69 0.973 97.2 0.97
4.65 465 22.0 <0.059 <MDL 5.91 <0.13 <MDL 13.0 12.6 1260 6.61 <0.086 <MDL 8.61 0.344 34.5 0.037 0.650 65.1 0.056 <0.017 <MDL 1.70 0.205 20.5 4.71 0.757 75.8 0.98
4.15 418 22.2 <0.059 <MDL 5.95 <0.13 <MDL 13.1 12.1 1224 6.66 <0.086 <MDL 8.68 0.217 21.9 0.037 1.14 115 0.057 <0.017 <MDL 1.72 0.165 16.6 4.74 0.433 43.7 0.98
3.51 349 21.9 <0.059 <MDL 5.86 <0.13 <MDL 12.9 9.09 903 6.56 <0.086 <MDL 8.55 0.266 26.4 0.037 0.917 91.2 0.056 <0.017 <MDL 1.69 0.137 13.6 4.67 0.363 36.1 0.96
4.94 490 21.8 <0.059 <MDL 5.86 <0.13 <MDL 12.9 12.3 1219 6.55 <0.086 <MDL 8.54 0.244 24.2 0.037 1.22 122 0.056 <0.017 <MDL 1.69 0.177 17.5 4.67 0.488 48.5 0.96
13.1 1323 22.2 <0.059 <MDL 5.94 <0.13 <MDL 13.1 11.5 1162 6.65 <0.086 <MDL 8.66 0.427 43.1 0.037 0.825 83.1 0.056 <0.017 <MDL 1.71 0.218 21.9 4.73 0.653 65.8 0.95
4.59 460 22.1 <0.059 <MDL 5.91 <0.13 <MDL 13.0 13.6 1364 6.62 <0.086 <MDL 8.62 0.250 25.1 0.037 1.07 107 0.056 <0.017 <MDL 1.70 0.191 19.1 4.71 0.562 56.3 0.97
5.99 589 21.6 <0.059 <MDL 5.80 <0.13 <MDL 12.8 10.9 1075 6.49 <0.086 <MDL 8.46 0.380 37.3 0.036 1.10 109 0.055 <0.017 <MDL 1.67 0.164 16.1 4.62 0.695 68.4 0.98
4.63 462 22.0 <0.059 <MDL 5.89 <0.13 <MDL 13.0 13.4 1342 6.59 <0.086 <MDL 8.59 1.01 101 0.037 1.13 113 0.056 <0.017 <MDL 1.70 0.129 12.9 4.69 0.923 92.2 0.97
5.53 544 21.7 <0.059 <MDL 5.81 <0.13 <MDL 12.8 13.7 1350 6.50 <0.086 <MDL 8.46 0.283 27.9 0.036 1.21 119 0.055 <0.017 <MDL 1.67 0.172 16.9 4.63 0.554 54.5 0.97
3.97 401 22.2 <0.059 <MDL 5.95 <0.13 <MDL 13.1 12.4 1249 6.65 <0.086 <MDL 8.67 0.322 32.4 0.037 0.535 53.9 0.056 <0.017 <MDL 1.71 0.258 26.1 4.74 1.39 140 0.96
4.10 409 21.9 <0.059 <MDL 5.88 <0.13 <MDL 13.0 13.2 1313 6.58 <0.086 <MDL 8.57 0.400 39.9 0.037 0.582 58.0 0.056 <0.017 <MDL 1.69 0.166 16.5 4.69 0.537 53.5 0.97
4.47 443 21.8 <0.059 <MDL 5.85 <0.13 <MDL 12.9 12.7 1260 6.54 <0.086 <MDL 8.52 0.259 25.6 0.037 1.13 112 0.056 <0.017 <MDL 1.69 0.169 16.7 4.66 0.472 46.8 0.97
4.05 404 21.9 <0.059 <MDL 5.88 <0.13 <MDL 13.0 13.5 1348 6.58 <0.086 <MDL 8.57 0.344 34.3 0.037 1.11 111 0.056 <0.017 <MDL 1.69 0.161 16.0 4.69 0.450 44.8 0.96
4.23 426 22.2 <0.059 <MDL 5.95 <0.13 <MDL 13.1 11.9 1197 6.65 <0.086 <MDL 8.67 0.238 24.0 0.037 0.989 99.8 0.056 <0.017 <MDL 1.71 0.152 15.3 4.74 0.463 46.6 0.96
9.06 905 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 12.8 1280 6.60 <0.086 <MDL 8.59 0.376 37.5 0.037 0.446 44.5 0.056 <0.017 <MDL 1.70 0.233 23.2 4.70 0.981 98.0 0.97
4.63 460 21.8 <0.059 <MDL 5.86 <0.13 <MDL 12.9 14.5 1443 6.55 <0.086 <MDL 8.54 0.249 24.7 0.037 1.04 104 0.056 <0.017 <MDL 1.69 0.158 15.7 4.66 0.542 53.8 0.97
Zn S  Sb  Se  Si  Sn  Sr Ti  Tl  V 
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Date 
collected
Sample 
location
Sample 
weight (g)
Extract 
volume 
(mL)
Final 
volume 
(mL)
MDL (aqueous):
7/15/2011 15B.1.16B 1.0013 14 100
7/15/2011 15B.1.16C 1.0034 14 100
7/15/2011 15B.1.16D 0.9973 14 100
7/15/2011 15B.1.16E 1.0082 14 100
7/15/2011 15B.1.17A 1.0005 14 100
7/15/2011 15B.1.17B 0.9967 14 100
7/15/2011 15B.1.17C 1.0017 14 100
7/15/2011 15B.1.17D 0.9934 14 100
7/15/2011 15B.1.17E 1.0035 14 100
7/15/2011 15B.1.18A 1.0000 14 100
7/15/2011 15B.1.18B 1.0079 14 100
7/15/2011 15B.1.18C 0.9971 14 100
7/15/2011 15B.1.18D 0.9979 14 100
7/15/2011 15B.1.18E 1.0002 14 100
samples analyzed
detects
% detects
min 0.9290 13.02 93
max 1.0261 14 100
mean 1.004 14 100
range 0.0971 1 7
mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL
0.22 0.059 0.13 0.066 0.086 0.00037 0.00056 0.017 0.047 0.0097
Zn S  Sb  Se  Si  Sn  Sr Ti  Tl  V 
4.48 447 22.0 <0.059 <MDL 5.89 <0.13 <MDL 13.0 14.8 1474 6.59 <0.086 <MDL 8.59 0.237 23.7 0.037 1.15 115 0.056 <0.017 <MDL 1.70 0.152 15.2 4.69 0.470 47.0 0.96
4.43 441 21.9 <0.059 <MDL 5.88 <0.13 <MDL 13.0 11.5 1146 6.58 <0.086 <MDL 8.57 0.395 39.4 0.037 0.988 98.5 0.056 <0.017 <MDL 1.69 0.149 14.9 4.68 0.508 50.7 0.97
4.15 416 22.1 <0.059 <MDL 5.92 <0.13 <MDL 13.0 12.3 1229 6.62 <0.086 <MDL 8.62 0.293 29.3 0.037 0.809 81.1 0.056 <0.017 <MDL 1.70 0.152 15.3 4.71 0.552 55.4 0.98
16.1 1599 21.8 <0.059 <MDL 5.85 <0.13 <MDL 12.9 13.0 1294 6.55 <0.086 <MDL 8.53 0.337 33.4 0.037 0.386 38.3 0.056 <0.017 <MDL 1.69 0.204 20.3 4.66 1.27 126 0.96
4.04 403 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 14.0 1400 6.60 <0.086 <MDL 8.60 0.288 28.8 0.037 0.609 60.9 0.056 <0.017 <MDL 1.70 0.228 22.8 4.70 0.837 83.6 0.98
4.89 490 22.1 <0.059 <MDL 5.92 <0.13 <MDL 13.0 12.8 1288 6.62 <0.086 <MDL 8.63 0.275 27.6 0.037 1.06 106 0.056 <0.017 <MDL 1.71 0.156 15.6 4.72 0.450 45.1 0.96
1.86 185 22.0 <0.059 <MDL 5.89 <0.13 <MDL 13.0 8.80 878 6.59 <0.086 <MDL 8.59 0.317 31.6 0.037 0.898 89.6 0.056 <0.017 <MDL 1.70 0.097 9.70 4.69 0.198 19.8 0.97
2.31 233 22.1 <0.059 <MDL 5.94 <0.13 <MDL 13.1 9.47 953 6.64 <0.086 <MDL 8.66 0.301 30.3 0.037 0.862 86.8 0.056 0.023 2.36 1.71 0.114 11.5 4.73 0.246 24.7 0.97
3.32 331 21.9 <0.059 <MDL 5.88 <0.13 <MDL 13.0 13.3 1321 6.58 <0.086 <MDL 8.57 0.447 44.5 0.037 0.468 46.6 0.056 <0.017 <MDL 1.69 0.259 25.8 4.68 0.801 79.8 0.97
8.48 848 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 14.4 1439 6.60 <0.086 <MDL 8.60 0.271 27.1 0.037 0.835 83.5 0.056 <0.017 <MDL 1.70 0.210 21.0 4.70 0.928 92.8 0.96
4.62 458 21.8 <0.059 <MDL 5.85 <0.13 <MDL 12.9 14.1 1401 6.55 <0.086 <MDL 8.53 0.248 24.6 0.037 1.10 109 0.056 <0.017 <MDL 1.69 0.171 16.9 4.66 0.480 47.6 0.96
4.16 417 22.1 <0.059 <MDL 5.92 <0.13 <MDL 13.0 13.0 1303 6.62 0.116 11.6 8.63 0.285 28.5 0.037 1.03 103 0.056 <0.017 <MDL 1.70 0.201 20.2 4.71 0.502 50.3 0.96
2.27 228 22.0 <0.059 <MDL 5.91 <0.13 <MDL 13.0 11.7 1171 6.61 <0.086 <MDL 8.62 0.399 39.9 0.037 0.692 69.3 0.056 <0.017 <MDL 1.70 0.187 18.7 4.71 0.466 46.7 0.97
4.17 417 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 14.6 1463 6.60 <0.086 <MDL 8.60 0.244 24.4 0.037 0.463 46.3 0.056 <0.017 <MDL 1.70 0.302 30.2 4.70 0.754 75.3 0.96
90 90 90 90 90 90 90 90 90 90
90 0 0 90 4 90 90 1 90 90
100 0 0 100 4 100 100 1 100 100
1.86 185 21.4 ‐ ‐ 5.75 ‐ ‐ 12.7 8.80 878 6.43 0.097 9.66 8.38 0.176 17.5 0.036 0.278 27.6 0.055 0.0235 2.36 1.66 0.092 9.32 4.58 0.198 19.8 0.951
16.1 1599 22.4 ‐ ‐ 6.00 ‐ ‐ 13.2 16.0 1955 6.71 0.241 23.9 8.75 1.01 101 0.038 1.32 130 0.057 0.0235 2.36 1.73 0.302 30.2 4.78 8.10 802 0.979
5.08 501 21.9 ‐ ‐ 5.87 ‐ ‐ 12.9 13.5 1364 6.57 0.14 14.0 8.56 0.338 34.6 0.037 0.811 81.5 0.056 ‐ ‐ 1.69 0.18 18.3 4.68 0.780 78.5 0.967
14.3 1413 0.9 ‐ ‐ 0.25 ‐ ‐ 0.6 7.2 1077 0.28 0.144 14.2 0.37 0.83 83 0.002 1.04 102 0.002 ‐ ‐ 0.07 0.211 20.9 0.20 7.90 782 0.028
44
APPENDIX B: Results of Geochemical Analysis of Soil Samples Collected by ISGS from I-294 Bioswales in July 2011 (first year post-construction)
mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL
Date 
collected
Sample 
location
Sample 
weight (g)
Extract 
volume 
(mL)
Final 
volume 
(mL)
MDL (aqueous): 0.037 0.11 0.023 0.00085 0.00055 0.029 0.012 0.013 0.0058 0.0016
7/14/2011 19.1.1A 1.0019 14 100 109 10876 3.69 <0.11 <MDL 11.0 0.096 9.59 2.30 0.890 88.9 0.085 0.00621 0.620 0.055 133 13243 2.89 0.053 5.24 1.20 0.023 2.28 1.30 0.209 20.9 0.579 0.183 18.3 0.160
7/14/2011 19.1.1B 1.0018 14 100 49.8 4975 3.69 <0.11 <MDL 11.0 0.070 6.99 2.30 0.625 62.4 0.085 0.00234 0.234 0.055 438 43699 2.89 0.030 3.00 1.20 <0.013 <MDL 1.30 0.180 17.9 0.579 0.142 14.1 0.160
7/14/2011 19.1.1C 1.0000 14 100 57.5 5750 3.70 <0.11 <MDL 11.0 0.083 8.32 2.30 0.700 70.0 0.085 0.00272 0.272 0.055 356 35604 2.90 0.032 3.17 1.20 <0.013 <MDL 1.30 0.214 21.4 0.580 0.148 14.8 0.160
7/14/2011 19.1.1D 1.0067 14 100 50.4 5004 3.68 <0.11 <MDL 10.9 0.066 6.55 2.28 0.677 67.2 0.084 0.00244 0.242 0.055 392 38966 2.88 0.030 2.95 1.19 <0.013 <MDL 1.29 0.141 14.0 0.576 0.155 15.3 0.159
7/14/2011 19.1.1E 1.0013 14 100 122 12210 3.70 <0.11 <MDL 11.0 0.095 9.48 2.30 1.05 105 0.085 0.00696 0.695 0.055 58.5 5843 2.90 0.053 5.25 1.20 <0.013 <MDL 1.30 0.201 20.1 0.579 0.163 16.2 0.160
7/14/2011 19.1.2A 0.9981 14 100 107 10717 3.71 <0.11 <MDL 11.0 0.104 10.4 2.30 0.820 82.2 0.085 0.00589 0.590 0.055 225 22515 2.91 0.052 5.25 1.20 <0.013 <MDL 1.30 0.188 18.9 0.581 0.180 18.0 0.160
7/14/2011 19.1.2B 1.1828 14 100 61.8 5224 3.13 <0.11 <MDL 9.30 0.080 6.78 1.94 0.780 66.0 0.072 0.00295 0.249 0.046 397 33561 2.45 0.035 2.99 1.01 <0.013 <MDL 1.10 0.134 11.3 0.490 0.170 14.3 0.135
7/14/2011 19.1.2C 1.0069 14 100 53.5 5313 3.67 <0.11 <MDL 10.9 0.082 8.16 2.28 0.709 70.5 0.084 0.00235 0.234 0.055 369 36643 2.88 0.031 3.03 1.19 <0.013 <MDL 1.29 0.173 17.1 0.576 0.152 15.1 0.159
7/14/2011 19.1.2D 0.9973 14 100 45.0 4514 3.71 <0.11 <MDL 11.0 0.087 8.68 2.31 0.577 57.9 0.085 0.00192 0.193 0.055 413 41398 2.91 0.028 2.81 1.20 <0.013 <MDL 1.30 0.102 10.2 0.582 0.160 16.1 0.160
7/14/2011 19.1.2E 0.9961 14 100 106 10670 3.71 <0.11 <MDL 11.0 0.074 7.38 2.31 1.13 113 0.085 0.00708 0.711 0.055 39.7 3989 2.91 0.058 5.82 1.20 <0.013 <MDL 1.31 0.419 42.0 0.582 0.147 14.7 0.161
7/14/2011 19.1.3A 0.9992 14 100 107 10708 3.70 <0.11 <MDL 11.0 0.097 9.69 2.30 0.817 81.8 0.085 0.00577 0.577 0.055 203 20269 2.90 0.052 5.19 1.20 <0.013 <MDL 1.30 0.177 17.7 0.580 0.153 15.3 0.160
7/14/2011 19.1.3B 0.9958 14 100 48.6 4883 3.72 <0.11 <MDL 11.0 0.074 7.41 2.31 0.526 52.8 0.085 0.00202 0.203 0.055 497 49916 2.91 0.029 2.87 1.21 <0.013 <MDL 1.31 0.095 9.57 0.582 0.135 13.6 0.161
7/14/2011 19.1.3C 1.0017 14 100 43.9 4381 3.69 <0.11 <MDL 11.0 0.082 8.17 2.30 0.520 51.9 0.085 0.00187 0.186 0.055 480 47929 2.90 0.027 2.67 1.20 <0.013 <MDL 1.30 0.089 8.90 0.579 0.138 13.8 0.160
7/14/2011 19.1.3D 0.9980 14 100 57.8 5790 3.71 <0.11 <MDL 11.0 0.083 8.29 2.30 0.689 69.0 0.085 0.00237 0.237 0.055 403 40373 2.91 0.031 3.12 1.20 <0.013 <MDL 1.30 0.106 10.6 0.581 0.195 19.5 0.160
7/14/2011 19.1.3E 1.0009 14 100 113 11296 3.70 <0.11 <MDL 11.0 0.088 8.82 2.30 0.927 92.6 0.085 0.00647 0.646 0.055 90.0 8988 2.90 0.053 5.31 1.20 <0.013 <MDL 1.30 0.197 19.7 0.579 0.181 18.1 0.160
7/14/2011 19.1.4A 1.0028 14 100 96.3 9605 3.69 <0.11 <MDL 11.0 0.089 8.85 2.29 0.811 80.9 0.085 0.00511 0.510 0.055 209 20825 2.89 0.046 4.55 1.20 <0.013 <MDL 1.30 0.169 16.8 0.578 0.194 19.3 0.160
7/14/2011 19.1.4B 0.9947 14 100 45.1 4533 3.72 <0.11 <MDL 11.1 0.074 7.42 2.31 0.545 54.8 0.085 0.00180 0.181 0.055 486 48836 2.92 0.026 2.57 1.21 <0.013 <MDL 1.31 0.088 8.83 0.583 0.190 19.1 0.161
7/14/2011 19.1.4C 1.0086 14 100 47.1 4665 3.67 <0.11 <MDL 10.9 0.067 6.66 2.28 0.606 60.1 0.084 0.00211 0.209 0.055 458 45410 2.88 0.026 2.60 1.19 <0.013 <MDL 1.29 0.112 11.1 0.575 0.151 14.9 0.159
7/14/2011 19.1.4D 1.0015 14 100 50.6 5053 3.69 <0.11 <MDL 11.0 0.056 5.54 2.30 0.613 61.2 0.085 0.00213 0.212 0.055 395 39477 2.90 0.028 2.75 1.20 <0.013 <MDL 1.30 0.095 9.48 0.579 0.151 15.1 0.160
7/14/2011 19.1.4E 1.0019 14 100 138 13812 3.69 <0.11 <MDL 11.0 0.090 8.99 2.30 1.00 99.8 0.085 0.00745 0.743 0.055 131 13079 2.89 0.057 5.66 1.20 <0.013 <MDL 1.30 0.248 24.7 0.579 0.201 20.0 0.160
7/14/2011 19.1.5A 1.0078 14 100 74.2 7366 3.67 <0.11 <MDL 10.9 0.079 7.83 2.28 0.592 58.7 0.084 0.00368 0.365 0.055 478 47428 2.88 0.039 3.87 1.19 <0.013 <MDL 1.29 0.179 17.7 0.576 0.169 16.8 0.159
7/14/2011 19.1.5B 1.0168 14 100 58.7 5777 3.64 <0.11 <MDL 10.8 0.056 5.55 2.26 0.595 58.5 0.084 0.00265 0.261 0.054 433 42624 2.85 0.031 3.02 1.18 <0.013 <MDL 1.28 0.119 11.7 0.570 0.136 13.4 0.157
7/14/2011 19.1.5C 1.0125 14 100 48.0 4744 3.65 <0.11 <MDL 10.9 0.051 5.00 2.27 0.631 62.3 0.084 0.00208 0.205 0.054 561 55414 2.86 0.027 2.68 1.19 <0.013 <MDL 1.28 0.133 13.1 0.573 0.222 21.9 0.158
7/14/2011 19.1.5D 1.003 14 100 44.7 4461 3.69 <0.11 <MDL 11.0 0.066 6.63 2.29 0.508 50.7 0.085 0.00204 0.203 0.055 507 50521 2.89 0.032 3.17 1.20 <0.013 <MDL 1.30 0.122 12.2 0.578 0.160 16.0 0.160
7/14/2011 19.1.5E 0.9993 14 100 109 10928 3.70 <0.11 <MDL 11.0 0.147 14.7 2.30 0.625 62.5 0.085 0.00500 0.500 0.055 628 62817 2.90 0.056 5.65 1.20 <0.013 <MDL 1.30 0.230 23.0 0.580 0.194 19.4 0.160
7/14/2011 19.1.6A 1.0115 14 100 88.2 8724 3.66 <0.11 <MDL 10.9 0.114 11.3 2.27 0.617 61.0 0.084 0.00393 0.388 0.054 592 58500 2.87 0.050 4.90 1.19 <0.013 <MDL 1.29 0.180 17.8 0.573 0.172 17.0 0.158
7/14/2011 19.1.6B 1.0008 14 100 56.0 5595 3.70 <0.11 <MDL 11.0 0.078 7.81 2.30 0.577 57.7 0.085 0.00230 0.230 0.055 496 49542 2.90 0.034 3.41 1.20 <0.013 <MDL 1.30 0.113 11.3 0.580 0.154 15.4 0.160
7/14/2011 19.1.6C 1.0079 14 100 48.9 4848 3.67 <0.11 <MDL 10.9 0.070 6.95 2.28 0.544 54.0 0.084 0.00196 0.195 0.055 413 40946 2.88 0.030 2.93 1.19 <0.013 <MDL 1.29 0.109 10.8 0.575 0.138 13.7 0.159
7/14/2011 19.1.6D 1.0033 14 100 53.3 5309 3.69 <0.11 <MDL 11.0 0.065 6.49 2.29 0.638 63.6 0.085 0.00224 0.224 0.055 571 56905 2.89 0.033 3.26 1.20 <0.013 <MDL 1.30 0.170 16.9 0.578 0.128 12.7 0.159
7/14/2011 19.1.6E 1.0082 14 100 132 13089 3.67 <0.11 <MDL 10.9 0.106 10.5 2.28 0.980 97.2 0.084 0.00633 0.628 0.055 182 18097 2.88 0.056 5.57 1.19 <0.013 <MDL 1.29 0.225 22.3 0.575 0.189 18.7 0.159
7/14/2011 19.1.7A 0.9939 14 100 119 11986 3.72 <0.11 <MDL 11.1 0.115 11.6 2.31 0.920 92.6 0.086 0.00582 0.585 0.055 274 27610 2.92 0.053 5.37 1.21 <0.013 <MDL 1.31 0.238 24.0 0.584 0.250 25.2 0.161
7/14/2011 19.1.7B 1.0042 14 100 35.1 3499 3.68 <0.11 <MDL 11.0 0.054 5.34 2.29 0.366 36.4 0.085 0.00131 0.131 0.055 552 55000 2.89 0.025 2.53 1.19 <0.013 <MDL 1.29 0.067 6.67 0.578 0.201 20.0 0.159
7/14/2011 19.1.7C 1.0034 14 100 42.4 4226 3.69 <0.11 <MDL 11.0 0.084 8.38 2.29 0.495 49.3 0.085 0.00194 0.193 0.055 519 51679 2.89 0.027 2.72 1.20 <0.013 <MDL 1.30 0.101 10.1 0.578 0.303 30.2 0.159
7/14/2011 19.1.7D 0.9917 14 100 45.4 4574 3.73 <0.11 <MDL 11.1 0.067 6.71 2.32 0.519 52.4 0.086 0.00186 0.188 0.055 471 47499 2.92 0.027 2.75 1.21 <0.013 <MDL 1.31 0.102 10.3 0.585 0.125 12.6 0.161
7/14/2011 19.1.7E 0.9912 14 100 122 12291 3.73 <0.11 <MDL 11.1 0.125 12.7 2.32 0.790 79.7 0.086 0.00602 0.608 0.055 597 60219 2.93 0.065 6.60 1.21 <0.013 <MDL 1.31 0.237 23.9 0.585 0.212 21.4 0.161
7/14/2011 19.1.8A 0.9974 14 100 99.8 10011 3.71 <0.11 <MDL 11.0 0.094 9.44 2.31 0.793 79.5 0.085 0.00533 0.534 0.055 390 39081 2.91 0.052 5.18 1.20 <0.013 <MDL 1.30 0.169 16.9 0.582 0.166 16.7 0.160
7/14/2011 19.1.8B 0.9945 14 100 37.3 3749 3.72 <0.11 <MDL 11.1 0.067 6.71 2.31 0.442 44.4 0.085 0.00155 0.156 0.055 532 53492 2.92 0.029 2.90 1.21 <0.013 <MDL 1.31 0.101 10.1 0.583 0.129 12.9 0.161
7/14/2011 19.1.8C 1.0042 14 100 54.2 5396 3.68 <0.11 <MDL 11.0 0.089 8.86 2.29 0.616 61.3 0.085 0.00220 0.219 0.055 491 48919 2.89 0.032 3.18 1.19 <0.013 <MDL 1.29 0.102 10.2 0.578 0.137 13.6 0.159
7/14/2011 19.1.8D 1.0038 14 100 52.0 5178 3.69 <0.11 <MDL 11.0 0.078 7.73 2.29 0.570 56.8 0.085 0.00214 0.213 0.055 455 45338 2.89 0.030 3.02 1.20 <0.013 <MDL 1.30 0.096 9.60 0.578 0.130 12.9 0.159
7/14/2011 19.1.8E 1.0061 14 100 147 14658 3.68 <0.11 <MDL 10.9 0.107 10.6 2.29 1.04 104 0.084 0.00792 0.787 0.055 134 13351 2.88 0.074 7.37 1.19 <0.013 <MDL 1.29 0.258 25.7 0.576 0.238 23.7 0.159
7/14/2011 19.1.9A 0.9906 14 100 109 10958 3.74 <0.11 <MDL 11.1 0.108 10.9 2.32 0.782 78.9 0.086 0.00561 0.566 0.056 293 29528 2.93 0.059 5.96 1.21 <0.013 <MDL 1.31 0.187 18.8 0.586 0.177 17.8 0.162
7/14/2011 19.1.9B 1.0019 14 100 29.6 2954 3.69 <0.11 <MDL 11.0 0.060 5.96 2.30 0.323 32.2 0.085 0.00121 0.121 0.055 499 49786 2.89 0.017 1.69 1.20 <0.013 <MDL 1.30 0.071 7.11 0.579 0.091 9.07 0.160
7/14/2011 19.1.9C 0.9992 14 100 54.4 5444 3.70 <0.11 <MDL 11.0 0.072 7.19 2.30 0.601 60.1 0.085 0.00225 0.225 0.055 404 40400 2.90 0.024 2.36 1.20 <0.013 <MDL 1.30 0.126 12.6 0.580 0.132 13.2 0.160
7/14/2011 19.1.9D 1.0014 14 100 53.5 5343 3.69 <0.11 <MDL 11.0 0.068 6.76 2.30 0.655 65.4 0.085 0.00241 0.241 0.055 415 41432 2.90 0.025 2.46 1.20 <0.013 <MDL 1.30 0.101 10.1 0.579 0.243 24.3 0.160
7/14/2011 19.1.9E 1.0044 14 100 107 10661 3.68 <0.11 <MDL 11.0 0.088 8.75 2.29 0.917 91.2 0.085 0.00621 0.618 0.055 198 19732 2.89 0.044 4.36 1.19 <0.013 <MDL 1.29 0.191 19.0 0.577 0.157 15.7 0.159
7/14/2011 19.1.10A 1.0050 14 100 120 11904 3.68 <0.11 <MDL 10.9 0.111 11.0 2.29 0.851 84.7 0.085 0.00622 0.619 0.055 292 29055 2.89 0.045 4.47 1.19 <0.013 <MDL 1.29 0.207 20.6 0.577 0.178 17.7 0.159
7/14/2011 19.1.10B 1.0031 14 100 49.2 4904 3.69 <0.11 <MDL 11.0 0.092 9.22 2.29 0.573 57.1 0.085 0.00215 0.214 0.055 401 39976 2.89 0.023 2.28 1.20 <0.013 <MDL 1.30 0.115 11.4 0.578 0.147 14.6 0.160
7/14/2011 19.1.10C 1.0076 14 100 42.8 4245 3.67 <0.11 <MDL 10.9 0.079 7.79 2.28 0.554 55.0 0.084 0.00212 0.210 0.055 441 43727 2.88 0.021 2.10 1.19 <0.013 <MDL 1.29 0.086 8.57 0.576 0.132 13.1 0.159
7/14/2011 19.1.10D 0.9966 14 100 51.6 5175 3.71 <0.11 <MDL 11.0 0.066 6.58 2.31 0.654 65.6 0.085 0.00246 0.247 0.055 397 39849 2.91 0.024 2.45 1.20 <0.013 <MDL 1.30 0.101 10.1 0.582 0.136 13.6 0.161
7/14/2011 19.1.10E 1.0119 14 100 90.6 8953 3.66 <0.11 <MDL 10.9 0.148 14.6 2.27 0.490 48.4 0.084 0.00446 0.441 0.054 747 73838 2.87 0.045 4.46 1.19 <0.013 <MDL 1.28 0.240 23.7 0.573 0.213 21.0 0.158
7/14/2011 19.1.11A 0.9993 14 100 102 10162 3.70 <0.11 <MDL 11.0 0.110 11.0 2.30 0.771 77.1 0.085 0.00509 0.509 0.055 380 38046 2.90 0.040 4.01 1.20 <0.013 <MDL 1.30 0.185 18.5 0.580 0.155 15.5 0.160
7/14/2011 19.1.11B 1.0099 14 100 31.9 3164 3.66 <0.11 <MDL 10.9 0.059 5.81 2.28 0.318 31.5 0.084 0.00127 0.125 0.054 540 53489 2.87 0.017 1.66 1.19 <0.013 <MDL 1.29 0.083 8.22 0.574 0.089 8.86 0.158
7/14/2011 19.1.11C 0.9962 14 100 72.0 7228 3.71 <0.11 <MDL 11.0 0.091 9.18 2.31 0.634 63.7 0.085 0.00340 0.341 0.055 405 40623 2.91 0.029 2.92 1.20 <0.013 <MDL 1.30 0.133 13.4 0.582 0.146 14.7 0.161
7/14/2011 19.1.11D 1.0126 14 100 50.5 4992 3.65 <0.11 <MDL 10.9 0.075 7.38 2.27 0.655 64.7 0.084 0.00229 0.226 0.054 363 35888 2.86 0.022 2.17 1.19 <0.013 <MDL 1.28 0.122 12.0 0.573 0.145 14.3 0.158
7/14/2011 19.1.11E 1.0050 14 100 111 11079 3.68 <0.11 <MDL 10.9 0.102 10.2 2.29 0.803 79.9 0.085 0.00586 0.583 0.055 285 28365 2.89 0.046 4.59 1.19 <0.013 <MDL 1.29 0.309 30.7 0.577 0.190 18.9 0.159
7/14/2011 19.1.12A 1.0120 14 100 100 9884 3.66 <0.11 <MDL 10.9 0.107 10.5 2.27 0.716 70.8 0.084 0.00482 0.477 0.054 368 36368 2.87 0.039 3.82 1.19 <0.013 <MDL 1.28 0.179 17.7 0.573 0.180 17.8 0.158
7/14/2011 19.1.12B 1.0082 14 100 42.0 4162 3.67 <0.11 <MDL 10.9 0.079 7.80 2.28 0.379 37.6 0.084 0.00170 0.169 0.055 500 49591 2.88 0.021 2.04 1.19 <0.013 <MDL 1.29 0.103 10.2 0.575 0.114 11.3 0.159
7/14/2011 19.1.12C 1.0020 14 100 43.0 4291 3.69 <0.11 <MDL 11.0 0.087 8.68 2.30 0.519 51.8 0.085 0.00165 0.165 0.055 439 43780 2.89 0.019 1.87 1.20 <0.013 <MDL 1.30 0.101 10.1 0.579 0.128 12.8 0.160
7/14/2011 19.1.12D 1.0061 14 100 49.4 4910 3.68 <0.11 <MDL 10.9 0.069 6.88 2.29 0.574 57.1 0.084 0.00216 0.215 0.055 389 38662 2.88 0.021 2.13 1.19 <0.013 <MDL 1.29 0.100 9.98 0.576 0.123 12.2 0.159
7/14/2011 19.1.12E 1.0158 14 100 105 10362 3.64 <0.11 <MDL 10.8 0.104 10.2 2.26 0.734 72.3 0.084 0.00548 0.539 0.054 412 40605 2.85 0.063 6.23 1.18 <0.013 <MDL 1.28 0.189 18.7 0.571 0.219 21.6 0.158
7/14/2011 19.1.13A 0.9967 14 100 109 10972 3.71 <0.11 <MDL 11.0 0.101 10.1 2.31 0.842 84.5 0.085 0.00547 0.549 0.055 244 24471 2.91 0.053 5.35 1.20 <0.013 <MDL 1.30 0.222 22.3 0.582 0.187 18.7 0.161
7/14/2011 19.1.13B 1.0115 14 100 49.9 4934 3.66 <0.11 <MDL 10.9 0.092 9.14 2.27 0.566 56.0 0.084 0.00222 0.219 0.054 491 48571 2.87 0.037 3.62 1.19 <0.013 <MDL 1.29 0.101 9.99 0.573 0.149 14.7 0.158
7/14/2011 19.1.13C 1.0002 14 100 58.4 5842 3.70 <0.11 <MDL 11.0 0.095 9.45 2.30 0.468 46.8 0.085 0.00272 0.272 0.055 474 47433 2.90 0.037 3.73 1.20 <0.013 <MDL 1.30 0.124 12.4 0.580 0.164 16.4 0.160
7/14/2011 19.1.13D 0.9980 14 100 52.4 5253 3.71 <0.11 <MDL 11.0 0.091 9.15 2.30 0.666 66.8 0.085 0.00227 0.227 0.055 455 45566 2.91 0.033 3.34 1.20 <0.013 <MDL 1.30 0.096 9.59 0.581 0.148 14.8 0.160
7/14/2011 19.1.13E 1.0044 14 100 202 20091 3.68 <0.11 <MDL 11.0 0.161 16.1 2.29 1.26 125 0.085 0.01006 1.00 0.055 62.9 6260 2.89 0.086 8.57 1.19 <0.013 <MDL 1.29 0.304 30.2 0.577 0.288 28.7 0.159
samples analyzed 65 65 65 65 65 65 65 65 65 65
detects 65 0 65 65 65 65 65 1 65 65
% detects 100 0 100 100 100 100 100 2 100 100
min 0.9906 14 100 29.6 2954 3.13 ‐ ‐ 9.30 0.051 5.00 1.94 0.318 31.5 0.072 0.00121 0.121 0.046 39.7 3989 2.45 0.017 1.66 1.01 0.023 2.28 1.10 0.067 6.67 0.490 0.089 8.86 0.135
max 1.1828 14 100 202 20091 3.74 ‐ ‐ 11.1 0.161 16.1 2.32 1.26 125 0.086 0.01006 1.00 0.056 747 73838 2.93 0.086 8.57 1.21 0.023 2.28 1.31 0.419 42.0 0.586 0.303 30.2 0.162
mean 1.006 14 100 74.8 7450 3.68 ‐ ‐ 10.9 0.087 8.67 2.29 0.680 67.6 0.085 0.00366 0.364 0.055 390 38778 2.89 0.038 3.78 1.19 ‐ ‐ 1.29 0.16 15.6 0.577 0.167 16.6 0.159
range 0.1922 0 0 172 17137 0.61 ‐ ‐ 1.80 0.111 11.1 0.38 0.94 94 0.014 0.00884 0.88 0.009 707 69849 0.48 0.069 6.91 0.20 ‐ ‐ 0.21 0.352 35.4 0.095 0.214 21.3 0.026
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APPENDIX B: Results of Geochemical Analysis of Soil Samples Collected by ISGS from I-294 Bioswales in July 2011 (first year post-construction)
Date 
collected
Sample 
location
Sample 
weight (g)
Extract 
volume 
(mL)
Final 
volume 
(mL)
MDL (aqueous):
7/14/2011 19.1.1A 1.0019 14 100
7/14/2011 19.1.1B 1.0018 14 100
7/14/2011 19.1.1C 1.0000 14 100
7/14/2011 19.1.1D 1.0067 14 100
7/14/2011 19.1.1E 1.0013 14 100
7/14/2011 19.1.2A 0.9981 14 100
7/14/2011 19.1.2B 1.1828 14 100
7/14/2011 19.1.2C 1.0069 14 100
7/14/2011 19.1.2D 0.9973 14 100
7/14/2011 19.1.2E 0.9961 14 100
7/14/2011 19.1.3A 0.9992 14 100
7/14/2011 19.1.3B 0.9958 14 100
7/14/2011 19.1.3C 1.0017 14 100
7/14/2011 19.1.3D 0.9980 14 100
7/14/2011 19.1.3E 1.0009 14 100
7/14/2011 19.1.4A 1.0028 14 100
7/14/2011 19.1.4B 0.9947 14 100
7/14/2011 19.1.4C 1.0086 14 100
7/14/2011 19.1.4D 1.0015 14 100
7/14/2011 19.1.4E 1.0019 14 100
7/14/2011 19.1.5A 1.0078 14 100
7/14/2011 19.1.5B 1.0168 14 100
7/14/2011 19.1.5C 1.0125 14 100
7/14/2011 19.1.5D 1.003 14 100
7/14/2011 19.1.5E 0.9993 14 100
7/14/2011 19.1.6A 1.0115 14 100
7/14/2011 19.1.6B 1.0008 14 100
7/14/2011 19.1.6C 1.0079 14 100
7/14/2011 19.1.6D 1.0033 14 100
7/14/2011 19.1.6E 1.0082 14 100
7/14/2011 19.1.7A 0.9939 14 100
7/14/2011 19.1.7B 1.0042 14 100
7/14/2011 19.1.7C 1.0034 14 100
7/14/2011 19.1.7D 0.9917 14 100
7/14/2011 19.1.7E 0.9912 14 100
7/14/2011 19.1.8A 0.9974 14 100
7/14/2011 19.1.8B 0.9945 14 100
7/14/2011 19.1.8C 1.0042 14 100
7/14/2011 19.1.8D 1.0038 14 100
7/14/2011 19.1.8E 1.0061 14 100
7/14/2011 19.1.9A 0.9906 14 100
7/14/2011 19.1.9B 1.0019 14 100
7/14/2011 19.1.9C 0.9992 14 100
7/14/2011 19.1.9D 1.0014 14 100
7/14/2011 19.1.9E 1.0044 14 100
7/14/2011 19.1.10A 1.0050 14 100
7/14/2011 19.1.10B 1.0031 14 100
7/14/2011 19.1.10C 1.0076 14 100
7/14/2011 19.1.10D 0.9966 14 100
7/14/2011 19.1.10E 1.0119 14 100
7/14/2011 19.1.11A 0.9993 14 100
7/14/2011 19.1.11B 1.0099 14 100
7/14/2011 19.1.11C 0.9962 14 100
7/14/2011 19.1.11D 1.0126 14 100
7/14/2011 19.1.11E 1.0050 14 100
7/14/2011 19.1.12A 1.0120 14 100
7/14/2011 19.1.12B 1.0082 14 100
7/14/2011 19.1.12C 1.0020 14 100
7/14/2011 19.1.12D 1.0061 14 100
7/14/2011 19.1.12E 1.0158 14 100
7/14/2011 19.1.13A 0.9967 14 100
7/14/2011 19.1.13B 1.0115 14 100
7/14/2011 19.1.13C 1.0002 14 100
7/14/2011 19.1.13D 0.9980 14 100
7/14/2011 19.1.13E 1.0044 14 100
samples analyzed
detects
% detects
min 0.9906 14 100
max 1.1828 14 100
mean 1.006 14 100
range 0.1922 0 0
mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL
0.024 0.016 0.11 0.027 0.0015 0.022 0.036 0.043 0.073 0.041
191 19095 2.40 18.1 1802 1.60 <0.11 <MDL 11.0 80.9 8073 2.69 5.38 537 0.150 <0.022 <MDL 2.20 22.8 2278 3.59 0.199 19.8 4.29 4.32 431 7.29 1.17 116 4.09
93.9 9372 2.40 9.57 955 1.60 <0.11 <MDL 11.0 220 21984 2.70 4.40 439 0.150 <0.022 <MDL 2.20 1.99 199 3.59 0.119 11.9 4.29 5.88 587 7.29 0.892 89.0 4.09
104 10448 2.40 14.9 1493 1.60 <0.11 <MDL 11.0 165 16547 2.70 4.40 440 0.150 <0.022 <MDL 2.20 1.75 175 3.60 0.155 15.5 4.30 6.65 665 7.30 1.08 108 4.10
98.3 9766 2.38 12.8 1272 1.59 <0.11 <MDL 10.9 190 18909 2.68 4.47 444 0.149 <0.022 <MDL 2.19 1.10 110 3.58 0.107 10.6 4.27 6.54 649 7.25 0.859 85.3 4.07
194 19392 2.40 19.2 1921 1.60 <0.11 <MDL 11.0 45.5 4542 2.70 4.49 449 0.150 <0.022 <MDL 2.20 1.34 134 3.60 0.178 17.7 4.29 5.17 516 7.29 0.245 24.5 4.09
200 20031 2.40 15.1 1510 1.60 0.110 11.1 11.0 110 11064 2.71 5.11 512 0.150 <0.022 <MDL 2.20 11.9 1193 3.61 0.209 21.0 4.31 4.18 419 7.31 0.307 30.7 4.11
121 10212 2.03 9.88 835 1.35 <0.11 <MDL 9.30 205 17316 2.28 5.43 459 0.127 <0.022 <MDL 1.86 2.51 212 3.04 0.115 9.70 3.64 7.01 592 6.17 0.243 20.5 3.47
102 10117 2.38 11.9 1179 1.59 <0.11 <MDL 10.9 182 18041 2.68 4.90 487 0.149 <0.022 <MDL 2.18 1.43 142 3.58 0.109 10.8 4.27 6.33 628 7.25 0.407 40.4 4.07
91.8 9207 2.41 11.9 1193 1.60 <0.11 <MDL 11.0 200 20100 2.71 3.85 386 0.150 <0.022 <MDL 2.21 1.18 118 3.61 0.089 8.88 4.31 6.83 685 7.32 0.212 21.3 4.11
220 22122 2.41 15.9 1592 1.61 <0.11 <MDL 11.0 36.3 3647 2.71 11.2 1122 0.151 0.022 2.25 2.21 1.08 108 3.61 0.314 31.5 4.32 3.94 396 7.33 0.269 27.0 4.12
188 18839 2.40 17.1 1709 1.60 <0.11 <MDL 11.0 109 10887 2.70 4.85 486 0.150 <0.022 <MDL 2.20 10.1 1011 3.60 0.194 19.4 4.30 3.96 396 7.31 0.487 48.7 4.10
99.4 9979 2.41 9.00 904 1.61 <0.11 <MDL 11.0 260 26099 2.71 3.90 392 0.151 <0.022 <MDL 2.21 2.16 216 3.62 0.092 9.19 4.32 4.57 459 7.33 0.146 14.7 4.12
89.6 8948 2.40 9.64 963 1.60 <0.11 <MDL 11.0 242 24128 2.70 3.83 383 0.150 <0.022 <MDL 2.20 2.19 219 3.59 0.087 8.73 4.29 5.09 508 7.29 0.167 16.6 4.09
109 10920 2.40 9.48 950 1.60 <0.11 <MDL 11.0 216 21598 2.71 5.15 517 0.150 <0.022 <MDL 2.20 0.880 88.2 3.61 0.088 8.85 4.31 5.37 538 7.31 0.138 13.8 4.11
201 20052 2.40 22.4 2236 1.60 0.113 11.3 11.0 60.9 6083 2.70 5.42 542 0.150 <0.022 <MDL 2.20 1.04 104 3.60 0.213 21.3 4.30 4.78 478 7.29 0.322 32.1 4.10
169 16873 2.39 16.2 1619 1.60 <0.11 <MDL 11.0 117 11631 2.69 4.87 485 0.150 <0.022 <MDL 2.19 14.3 1428 3.59 0.183 18.2 4.29 4.62 461 7.28 0.276 27.5 4.09
87.8 8824 2.41 12.5 1253 1.61 <0.11 <MDL 11.1 234 23544 2.71 3.61 363 0.151 <0.022 <MDL 2.21 4.35 438 3.62 0.088 8.85 4.32 5.17 519 7.34 0.330 33.2 4.12
91.2 9042 2.38 13.1 1296 1.59 <0.11 <MDL 10.9 227 22500 2.68 4.12 408 0.149 <0.022 <MDL 2.18 2.22 220 3.57 0.152 15.1 4.26 5.48 543 7.24 0.261 25.9 4.07
96.9 9671 2.40 8.99 898 1.60 <0.11 <MDL 11.0 194 19382 2.70 4.34 433 0.150 <0.022 <MDL 2.20 0.860 85.9 3.59 0.091 9.08 4.29 5.52 551 7.29 0.181 18.1 4.09
219 21825 2.40 28.8 2878 1.60 0.145 14.5 11.0 100 9982 2.69 4.86 485 0.150 <0.022 <MDL 2.20 0.972 97.0 3.59 0.291 29.0 4.29 3.95 394 7.29 0.298 29.7 4.09
142 14137 2.38 14.7 1462 1.59 <0.11 <MDL 10.9 233 23159 2.68 3.62 359 0.149 <0.022 <MDL 2.18 10.7 1063 3.57 0.185 18.3 4.27 3.36 333 7.24 0.385 38.2 4.07
109 10692 2.36 10.1 995 1.57 <0.11 <MDL 10.8 211 20704 2.66 4.40 433 0.148 <0.022 <MDL 2.16 2.72 268 3.54 0.114 11.2 4.23 4.07 401 7.18 0.183 18.0 4.03
95.3 9415 2.37 9.28 917 1.58 <0.11 <MDL 10.9 201 19889 2.67 3.58 354 0.148 <0.022 <MDL 2.17 6.76 668 3.56 0.107 10.6 4.25 5.06 500 7.21 0.183 18.1 4.05
94.4 9417 2.39 8.84 882 1.60 <0.11 <MDL 11.0 227 22642 2.69 3.36 335 0.150 <0.022 <MDL 2.19 5.78 576 3.59 0.100 9.97 4.29 4.44 442 7.28 0.184 18.3 4.09
201 20147 2.40 20.7 2074 1.60 0.203 20.3 11.0 281 28128 2.70 3.50 350 0.150 <0.022 <MDL 2.20 1.64 164 3.60 0.263 26.3 4.30 2.99 300 7.31 0.220 22.0 4.10
165 16335 2.37 16.3 1615 1.58 0.141 14.0 10.9 273 27029 2.67 3.87 382 0.148 <0.022 <MDL 2.17 11.0 1091 3.56 0.200 19.8 4.25 3.65 361 7.22 0.264 26.1 4.05
107 10713 2.40 11.0 1101 1.60 <0.11 <MDL 11.0 247 24694 2.70 4.03 403 0.150 <0.022 <MDL 2.20 1.99 198 3.60 0.106 10.6 4.30 5.05 504 7.29 0.335 33.5 4.10
94.3 9355 2.38 10.2 1008 1.59 <0.11 <MDL 10.9 206 20474 2.68 3.77 374 0.149 <0.022 <MDL 2.18 6.38 633 3.57 0.091 9.01 4.27 4.72 468 7.24 0.131 13.0 4.07
106 10553 2.39 12.0 1195 1.59 <0.11 <MDL 11.0 231 23066 2.69 3.75 374 0.150 <0.022 <MDL 2.19 6.54 652 3.59 0.123 12.2 4.29 4.98 496 7.28 0.207 20.6 4.09
191 18898 2.38 20.6 2041 1.59 0.150 14.8 10.9 113 11165 2.68 4.31 428 0.149 <0.022 <MDL 2.18 1.03 102 3.57 0.204 20.2 4.27 4.21 418 7.24 0.388 38.5 4.07
180 18156 2.41 18.4 1855 1.61 0.139 14.0 11.1 150 15063 2.72 4.69 472 0.151 <0.022 <MDL 2.21 15.5 1564 3.62 0.225 22.6 4.33 4.40 442 7.34 0.313 31.5 4.13
75.2 7489 2.39 6.66 663 1.59 <0.11 <MDL 11.0 290 28889 2.69 3.09 307 0.149 <0.022 <MDL 2.19 1.40 139 3.58 0.070 6.98 4.28 3.69 368 7.27 0.093 9.27 4.08
87.2 8691 2.39 13.0 1296 1.59 <0.11 <MDL 11.0 250 24924 2.69 3.63 362 0.149 <0.022 <MDL 2.19 2.09 208 3.59 0.106 10.5 4.29 4.50 449 7.28 0.128 12.7 4.09
87.3 8805 2.42 8.43 850 1.61 <0.11 <MDL 11.1 245 24664 2.72 4.08 412 0.151 <0.022 <MDL 2.22 1.75 177 3.63 0.089 8.99 4.34 4.53 456 7.36 0.119 12.0 4.13
225 22683 2.42 16.3 1648 1.61 0.206 20.8 11.1 247 24924 2.72 5.92 598 0.151 <0.022 <MDL 2.22 1.53 154 3.63 0.321 32.4 4.34 3.03 306 7.36 0.213 21.4 4.14
175 17531 2.41 13.7 1377 1.60 0.119 11.9 11.0 209 20919 2.71 4.32 433 0.150 <0.022 <MDL 2.21 12.2 1223 3.61 0.203 20.4 4.31 3.09 310 7.32 0.216 21.7 4.11
84.4 8483 2.41 6.86 690 1.61 <0.11 <MDL 11.1 258 25934 2.71 3.41 343 0.151 <0.022 <MDL 2.21 1.82 183 3.62 0.085 8.53 4.32 4.60 462 7.34 0.128 12.9 4.12
100 9964 2.39 13.9 1385 1.59 <0.11 <MDL 11.0 240 23923 2.69 4.63 461 0.149 <0.022 <MDL 2.19 2.22 221 3.58 0.112 11.2 4.28 5.24 522 7.27 0.150 14.9 4.08
96.0 9560 2.39 8.97 894 1.59 <0.11 <MDL 11.0 226 22531 2.69 4.28 427 0.149 <0.022 <MDL 2.19 1.03 103 3.59 0.079 7.87 4.28 5.01 499 7.27 0.134 13.3 4.08
239 23785 2.39 15.5 1544 1.59 0.200 19.9 10.9 112 11118 2.68 5.01 497 0.149 <0.022 <MDL 2.19 1.42 141 3.58 0.366 36.4 4.27 4.52 450 7.26 0.248 24.7 4.08
201 20283 2.42 17.4 1753 1.62 0.133 13.4 11.1 155 15690 2.73 4.42 446 0.151 <0.022 <MDL 2.22 14.7 1483 3.63 0.211 21.3 4.34 3.61 364 7.37 0.253 25.5 4.14
69.1 6892 2.40 5.33 532 1.60 <0.11 <MDL 11.0 269 26815 2.69 3.11 311 0.150 <0.022 <MDL 2.20 2.18 217 3.59 0.062 6.14 4.29 3.94 393 7.29 0.092 9.15 4.09
101 10100 2.40 8.73 874 1.60 <0.11 <MDL 11.0 206 20601 2.70 4.19 419 0.150 <0.022 <MDL 2.20 0.870 87.1 3.60 0.094 9.39 4.30 5.87 588 7.31 0.126 12.6 4.10
98.7 9855 2.40 7.48 747 1.60 <0.11 <MDL 11.0 205 20491 2.70 5.36 536 0.150 <0.022 <MDL 2.20 1.06 106 3.59 0.096 9.55 4.29 5.29 528 7.29 0.152 15.2 4.09
203 20240 2.39 11.5 1140 1.59 <0.11 <MDL 11.0 108 10736 2.69 6.17 614 0.149 <0.022 <MDL 2.19 1.25 125 3.58 0.199 19.8 4.28 3.57 356 7.27 0.410 40.8 4.08
203 20164 2.39 15.9 1583 1.59 <0.11 <MDL 10.9 174 17340 2.69 5.28 526 0.149 <0.022 <MDL 2.19 13.3 1324 3.58 0.228 22.7 4.28 3.71 369 7.26 0.326 32.4 4.08
94.1 9385 2.39 9.80 977 1.60 <0.11 <MDL 11.0 204 20313 2.69 4.16 415 0.150 <0.022 <MDL 2.19 7.18 716 3.59 0.088 8.77 4.29 5.96 594 7.28 0.132 13.1 4.09
90.3 8960 2.38 11.1 1106 1.59 <0.11 <MDL 10.9 223 22128 2.68 4.20 417 0.149 <0.022 <MDL 2.18 2.50 248 3.57 0.081 8.01 4.27 5.40 536 7.24 0.124 12.3 4.07
107 10771 2.41 7.10 713 1.61 <0.11 <MDL 11.0 215 21613 2.71 5.39 541 0.151 <0.022 <MDL 2.21 1.17 118 3.61 0.100 10.0 4.31 5.87 589 7.32 0.144 14.4 4.11
194 19218 2.37 15.9 1568 1.58 0.128 12.7 10.9 357 35246 2.67 5.12 506 0.148 0.027 2.70 2.17 2.47 244 3.56 0.264 26.1 4.25 2.63 260 7.21 0.267 26.3 4.05
183 18302 2.40 12.8 1278 1.60 <0.11 <MDL 11.0 197 19688 2.70 5.48 549 0.150 <0.022 <MDL 2.20 16.1 1610 3.60 0.190 19.0 4.30 2.88 288 7.31 0.278 27.8 4.10
71.7 7100 2.38 5.71 565 1.58 <0.11 <MDL 10.9 280 27750 2.67 2.73 270 0.149 <0.022 <MDL 2.18 2.38 236 3.56 0.074 7.34 4.26 3.03 300 7.23 0.079 7.79 4.06
133 13393 2.41 13.1 1315 1.61 <0.11 <MDL 11.0 189 18951 2.71 3.94 395 0.151 <0.022 <MDL 2.21 9.42 946 3.61 0.135 13.6 4.32 6.02 604 7.33 0.328 32.9 4.12
102 10107 2.37 8.55 844 1.58 <0.11 <MDL 10.9 166 16427 2.67 4.89 483 0.148 <0.022 <MDL 2.17 3.48 343 3.56 0.095 9.38 4.25 6.57 649 7.21 0.379 37.4 4.05
217 21618 2.39 13.9 1380 1.59 <0.11 <MDL 10.9 127 12681 2.69 5.84 581 0.149 <0.022 <MDL 2.19 1.20 120 3.58 0.267 26.6 4.28 3.19 318 7.26 0.384 38.2 4.08
183 18048 2.37 14.1 1390 1.58 <0.11 <MDL 10.9 184 18209 2.67 5.21 515 0.148 <0.022 <MDL 2.17 11.8 1163 3.56 0.217 21.5 4.25 3.70 366 7.21 0.187 18.5 4.05
86.8 8606 2.38 7.15 709 1.59 <0.11 <MDL 10.9 240 23756 2.68 2.87 285 0.149 <0.022 <MDL 2.18 2.88 285 3.57 0.081 8.05 4.27 4.28 425 7.24 0.403 40.0 4.07
82.3 8213 2.40 9.85 983 1.60 <0.11 <MDL 11.0 205 20468 2.69 3.70 369 0.150 <0.022 <MDL 2.20 2.12 211 3.59 0.080 8.00 4.29 6.62 661 7.29 0.125 12.4 4.09
94.2 9358 2.39 6.43 639 1.59 <0.11 <MDL 10.9 192 19100 2.68 3.73 371 0.149 <0.022 <MDL 2.19 1.42 141 3.58 0.086 8.58 4.27 5.34 531 7.26 0.140 13.9 4.08
214 21019 2.36 14.1 1386 1.58 0.146 14.3 10.8 209 20570 2.66 5.44 536 0.148 <0.022 <MDL 2.17 1.70 167 3.54 0.243 23.9 4.23 2.70 266 7.19 0.257 25.3 4.04
186 18690 2.41 15.1 1513 1.61 <0.11 <MDL 11.0 124 12435 2.71 5.99 601 0.150 <0.022 <MDL 2.21 19.8 1986 3.61 0.303 30.4 4.31 4.11 412 7.32 0.292 29.3 4.11
114 11267 2.37 11.0 1090 1.58 <0.11 <MDL 10.9 242 23919 2.67 4.29 424 0.148 <0.022 <MDL 2.17 4.11 406 3.56 0.107 10.6 4.25 5.43 536 7.22 0.143 14.1 4.05
122 12156 2.40 12.8 1282 1.60 <0.11 <MDL 11.0 229 22851 2.70 3.44 343 0.150 <0.022 <MDL 2.20 2.64 264 3.60 0.150 15.0 4.30 4.22 422 7.30 0.149 14.9 4.10
105 10531 2.40 17.5 1757 1.60 <0.11 <MDL 11.0 206 20613 2.71 4.25 425 0.150 <0.022 <MDL 2.20 1.76 176 3.61 0.084 8.45 4.31 6.38 639 7.31 0.153 15.3 4.11
304 30287 2.39 21.2 2109 1.59 0.273 27.2 11.0 98.0 9760 2.69 4.88 486 0.149 <0.022 <MDL 2.19 1.81 180 3.58 0.442 44.1 4.28 2.91 290 7.27 0.187 18.6 4.08
65 65 65 65 65 65 65 65 65 65
65 65 14 65 65 2 65 65 65 65
100 100 22 100 100 3 100 100 100 100
69.1 6892 2.03 5.33 532 1.35 0.110 11.1 9.30 36.3 3647 2.28 2.73 270 0.127 0.022 2.25 1.86 0.860 86 3.04 0.062 6.14 3.64 2.63 260 6.17 0.079 7.79 3.47
304 30287 2.42 28.8 2878 1.62 0.273 27.2 11.1 357 35246 2.73 11.2 1122 0.151 0.027 2.70 2.22 22.8 2278 3.63 0.442 44.1 4.34 7.01 685 7.37 1.17 116 4.14
138 13755 2.39 12.9 1280 1.59 0.158 15.7 10.9 195 19355 2.69 4.52 450 0.149 0.025 2.48 2.19 4.79 477 3.58 0.157 15.6 4.28 4.67 464 7.26 0.28 27.6 4.08
235 23395 0.39 23.5 2346 0.26 0.163 16.1 1.8 320 31599 0.44 8.4 852 0.025 0.005 0.45 0.36 22.0 2192 0.59 0.381 37.9 0.71 4.38 425 1.20 1.09 109 0.67
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APPENDIX B: Results of Geochemical Analysis of Soil Samples Collected by ISGS from I-294 Bioswales in July 2011 (first year post-construction)
Date 
collected
Sample 
location
Sample 
weight (g)
Extract 
volume 
(mL)
Final 
volume 
(mL)
MDL (aqueous):
7/14/2011 19.1.1A 1.0019 14 100
7/14/2011 19.1.1B 1.0018 14 100
7/14/2011 19.1.1C 1.0000 14 100
7/14/2011 19.1.1D 1.0067 14 100
7/14/2011 19.1.1E 1.0013 14 100
7/14/2011 19.1.2A 0.9981 14 100
7/14/2011 19.1.2B 1.1828 14 100
7/14/2011 19.1.2C 1.0069 14 100
7/14/2011 19.1.2D 0.9973 14 100
7/14/2011 19.1.2E 0.9961 14 100
7/14/2011 19.1.3A 0.9992 14 100
7/14/2011 19.1.3B 0.9958 14 100
7/14/2011 19.1.3C 1.0017 14 100
7/14/2011 19.1.3D 0.9980 14 100
7/14/2011 19.1.3E 1.0009 14 100
7/14/2011 19.1.4A 1.0028 14 100
7/14/2011 19.1.4B 0.9947 14 100
7/14/2011 19.1.4C 1.0086 14 100
7/14/2011 19.1.4D 1.0015 14 100
7/14/2011 19.1.4E 1.0019 14 100
7/14/2011 19.1.5A 1.0078 14 100
7/14/2011 19.1.5B 1.0168 14 100
7/14/2011 19.1.5C 1.0125 14 100
7/14/2011 19.1.5D 1.003 14 100
7/14/2011 19.1.5E 0.9993 14 100
7/14/2011 19.1.6A 1.0115 14 100
7/14/2011 19.1.6B 1.0008 14 100
7/14/2011 19.1.6C 1.0079 14 100
7/14/2011 19.1.6D 1.0033 14 100
7/14/2011 19.1.6E 1.0082 14 100
7/14/2011 19.1.7A 0.9939 14 100
7/14/2011 19.1.7B 1.0042 14 100
7/14/2011 19.1.7C 1.0034 14 100
7/14/2011 19.1.7D 0.9917 14 100
7/14/2011 19.1.7E 0.9912 14 100
7/14/2011 19.1.8A 0.9974 14 100
7/14/2011 19.1.8B 0.9945 14 100
7/14/2011 19.1.8C 1.0042 14 100
7/14/2011 19.1.8D 1.0038 14 100
7/14/2011 19.1.8E 1.0061 14 100
7/14/2011 19.1.9A 0.9906 14 100
7/14/2011 19.1.9B 1.0019 14 100
7/14/2011 19.1.9C 0.9992 14 100
7/14/2011 19.1.9D 1.0014 14 100
7/14/2011 19.1.9E 1.0044 14 100
7/14/2011 19.1.10A 1.0050 14 100
7/14/2011 19.1.10B 1.0031 14 100
7/14/2011 19.1.10C 1.0076 14 100
7/14/2011 19.1.10D 0.9966 14 100
7/14/2011 19.1.10E 1.0119 14 100
7/14/2011 19.1.11A 0.9993 14 100
7/14/2011 19.1.11B 1.0099 14 100
7/14/2011 19.1.11C 0.9962 14 100
7/14/2011 19.1.11D 1.0126 14 100
7/14/2011 19.1.11E 1.0050 14 100
7/14/2011 19.1.12A 1.0120 14 100
7/14/2011 19.1.12B 1.0082 14 100
7/14/2011 19.1.12C 1.0020 14 100
7/14/2011 19.1.12D 1.0061 14 100
7/14/2011 19.1.12E 1.0158 14 100
7/14/2011 19.1.13A 0.9967 14 100
7/14/2011 19.1.13B 1.0115 14 100
7/14/2011 19.1.13C 1.0002 14 100
7/14/2011 19.1.13D 0.9980 14 100
7/14/2011 19.1.13E 1.0044 14 100
samples analyzed
detects
% detects
min 0.9906 14 100
max 1.1828 14 100
mean 1.006 14 100
range 0.1922 0 0
mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL
0.22 0.059 0.13 0.066 0.086 0.00037 0.00056 0.017 0.047 0.0097
4.05 404 22.0 <0.059 <MDL 5.89 <0.13 <MDL 13.0 13.5 1349 6.59 0.730 72.9 8.58 0.247 24.6 0.037 0.559 55.8 0.056 <0.017 <MDL 1.70 0.254 25.4 4.69 0.625 62.3 0.98
4.33 432 22.0 <0.059 <MDL 5.89 <0.13 <MDL 13.0 13.0 1296 6.59 0.704 70.3 8.58 0.243 24.2 0.037 1.10 109 0.056 <0.017 <MDL 1.70 0.161 16.1 4.69 0.434 43.4 0.97
4.34 434 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 14.2 1420 6.60 0.885 88.5 8.60 0.222 22.2 0.037 1.28 128 0.056 <0.017 <MDL 1.70 0.198 19.8 4.70 0.470 47.0 0.96
4.14 412 21.9 <0.059 <MDL 5.86 <0.13 <MDL 12.9 12.1 1202 6.56 0.656 65.1 8.54 0.236 23.4 0.037 1.01 100 0.056 <0.017 <MDL 1.69 0.167 16.6 4.67 0.431 42.8 0.97
3.75 375 22.0 <0.059 <MDL 5.89 <0.13 <MDL 13.0 14.9 1484 6.59 <0.086 <MDL 8.59 0.272 27.2 0.037 0.535 53.5 0.056 <0.017 <MDL 1.70 0.272 27.2 4.69 0.520 51.9 0.97
4.12 413 22.0 <0.059 <MDL 5.91 <0.13 <MDL 13.0 12.9 1293 6.61 <0.086 <MDL 8.62 0.309 31.0 0.037 0.606 60.7 0.056 <0.017 <MDL 1.70 0.243 24.4 4.71 0.680 68.1 0.97
5.27 445 18.6 <0.059 <MDL 4.99 <0.13 <MDL 11.0 11.6 981 5.58 <0.086 <MDL 7.27 0.280 23.6 0.031 1.18 99.9 0.047 <0.017 <MDL 1.44 0.201 17.0 3.97 0.537 45.4 0.96
4.96 492 21.8 <0.059 <MDL 5.86 <0.13 <MDL 12.9 12.9 1282 6.55 0.224 22.2 8.54 0.231 22.9 0.037 1.17 116 0.056 <0.017 <MDL 1.69 0.165 16.3 4.67 0.482 47.9 0.97
5.44 546 22.1 <0.059 <MDL 5.92 <0.13 <MDL 13.0 12.9 1296 6.62 <0.086 <MDL 8.62 0.249 25.0 0.037 1.16 116 0.056 <0.017 <MDL 1.70 0.161 16.2 4.71 0.458 45.9 0.98
2.46 247 22.1 <0.059 <MDL 5.92 <0.13 <MDL 13.1 10.2 1020 6.63 <0.086 <MDL 8.63 0.200 20.1 0.037 0.501 50.3 0.056 <0.017 <MDL 1.71 0.283 28.4 4.72 0.538 54.1 0.97
2.64 264 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 12.6 1264 6.61 0.230 23.0 8.61 0.273 27.3 0.037 0.667 66.7 0.056 <0.017 <MDL 1.70 0.248 24.8 4.70 0.591 59.1 0.98
3.22 324 22.1 <0.059 <MDL 5.92 <0.13 <MDL 13.1 12.4 1246 6.63 <0.086 <MDL 8.64 0.243 24.4 0.037 1.16 116 0.056 <0.017 <MDL 1.71 0.163 16.4 4.72 0.398 39.9 0.96
3.57 357 22.0 <0.059 <MDL 5.89 <0.13 <MDL 13.0 12.1 1203 6.59 0.116 11.6 8.59 0.237 23.6 0.037 0.980 97.9 0.056 <0.017 <MDL 1.70 0.152 15.2 4.69 0.389 38.9 0.97
3.69 370 22.0 <0.059 <MDL 5.91 <0.13 <MDL 13.0 14.7 1473 6.61 <0.086 <MDL 8.62 0.228 22.9 0.037 1.22 123 0.056 <0.017 <MDL 1.70 0.176 17.6 4.71 0.459 46.0 0.97
2.81 281 22.0 <0.059 <MDL 5.89 <0.13 <MDL 13.0 12.0 1201 6.59 <0.086 <MDL 8.59 0.245 24.4 0.037 0.635 63.5 0.056 <0.017 <MDL 1.70 0.260 26.0 4.70 0.624 62.3 0.96
3.50 349 21.9 <0.059 <MDL 5.88 <0.13 <MDL 13.0 12.1 1206 6.58 <0.086 <MDL 8.58 0.259 25.8 0.037 0.802 80.0 0.056 <0.017 <MDL 1.70 0.235 23.4 4.69 0.532 53.0 0.97
3.62 364 22.1 <0.059 <MDL 5.93 <0.13 <MDL 13.1 11.7 1177 6.64 <0.086 <MDL 8.65 0.249 25.0 0.037 1.03 104 0.056 <0.017 <MDL 1.71 0.144 14.5 4.73 0.366 36.8 0.96
3.43 340 21.8 <0.059 <MDL 5.85 <0.13 <MDL 12.9 12.2 1212 6.54 0.150 14.9 8.53 0.228 22.6 0.037 0.994 98.6 0.056 <0.017 <MDL 1.69 0.150 14.9 4.66 0.390 38.6 0.97
3.24 324 22.0 <0.059 <MDL 5.89 <0.13 <MDL 13.0 13.6 1356 6.59 <0.086 <MDL 8.59 0.204 20.4 0.037 1.09 109 0.056 <0.017 <MDL 1.70 0.159 15.8 4.69 0.416 41.5 0.97
2.03 203 22.0 <0.059 <MDL 5.89 <0.13 <MDL 13.0 11.5 1149 6.59 0.106 10.5 8.58 0.198 19.8 0.037 0.718 71.7 0.056 <0.017 <MDL 1.70 0.260 26.0 4.69 0.542 54.1 0.96
3.16 314 21.8 <0.059 <MDL 5.85 <0.13 <MDL 12.9 12.2 1213 6.55 0.194 19.2 8.53 0.316 31.3 0.037 0.684 67.9 0.056 <0.017 <MDL 1.69 0.180 17.8 4.66 0.477 47.4 0.97
2.76 271 21.6 <0.059 <MDL 5.80 <0.13 <MDL 12.8 13.5 1332 6.49 <0.086 <MDL 8.46 0.285 28.1 0.036 0.948 93.2 0.055 <0.017 <MDL 1.67 0.174 17.1 4.62 0.392 38.6 0.97
5.01 495 21.7 <0.059 <MDL 5.83 <0.13 <MDL 12.8 13.0 1288 6.52 <0.086 <MDL 8.49 1.05 104 0.037 1.04 102 0.055 <0.017 <MDL 1.68 0.165 16.3 4.64 0.672 66.3 0.96
3.62 361 21.9 <0.059 <MDL 5.88 <0.13 <MDL 13.0 12.3 1227 6.58 <0.086 <MDL 8.57 0.623 62.1 0.037 1.01 100 0.056 <0.017 <MDL 1.69 0.146 14.5 4.69 0.465 46.3 0.97
1.75 176 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 12.9 1290 6.60 0.106 10.6 8.61 0.609 60.9 0.037 1.31 131 0.056 <0.017 <MDL 1.70 0.226 22.6 4.70 0.519 51.9 0.97
2.59 256 21.7 <0.059 <MDL 5.83 <0.13 <MDL 12.9 13.1 1299 6.52 0.136 13.4 8.50 0.434 42.9 0.037 1.17 116 0.055 <0.017 <MDL 1.68 0.201 19.9 4.65 0.481 47.5 0.95
3.64 364 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 14.1 1412 6.59 0.206 20.6 8.59 0.269 26.8 0.037 1.15 115 0.056 <0.017 <MDL 1.70 0.161 16.1 4.70 0.437 43.7 0.96
3.15 313 21.8 <0.059 <MDL 5.85 <0.13 <MDL 12.9 12.8 1268 6.55 <0.086 <MDL 8.53 0.242 24.0 0.037 1.04 103 0.056 <0.017 <MDL 1.69 0.154 15.3 4.66 0.381 37.8 0.97
2.95 294 21.9 <0.059 <MDL 5.88 <0.13 <MDL 13.0 14.6 1458 6.58 0.107 10.7 8.57 0.686 68.3 0.037 1.07 107 0.056 <0.017 <MDL 1.69 0.140 14.0 4.68 0.421 41.9 0.97
3.47 345 21.8 <0.059 <MDL 5.85 <0.13 <MDL 12.9 13.6 1345 6.55 <0.086 <MDL 8.53 0.232 23.0 0.037 1.04 103 0.056 <0.017 <MDL 1.69 0.271 26.9 4.66 0.671 66.6 0.96
3.66 368 22.1 <0.059 <MDL 5.94 <0.13 <MDL 13.1 13.5 1354 6.64 <0.086 <MDL 8.65 0.302 30.4 0.037 0.958 96.4 0.056 <0.017 <MDL 1.71 0.246 24.7 4.73 0.623 62.7 0.96
2.35 234 21.9 <0.059 <MDL 5.88 <0.13 <MDL 12.9 12.1 1208 6.57 <0.086 <MDL 8.56 0.224 22.3 0.037 1.01 101 0.056 <0.017 <MDL 1.69 0.128 12.8 4.68 0.283 28.2 0.96
3.12 311 21.9 <0.059 <MDL 5.88 <0.13 <MDL 13.0 12.1 1209 6.58 <0.086 <MDL 8.57 0.244 24.3 0.037 0.848 84.5 0.056 <0.017 <MDL 1.69 0.131 13.1 4.68 0.377 37.6 0.97
3.08 311 22.2 <0.059 <MDL 5.95 <0.13 <MDL 13.1 13.7 1380 6.66 <0.086 <MDL 8.67 0.240 24.2 0.037 0.915 92.2 0.056 <0.017 <MDL 1.71 0.137 13.8 4.74 0.352 35.5 0.96
1.57 158 22.2 <0.059 <MDL 5.95 <0.13 <MDL 13.1 11.1 1117 6.66 <0.086 <MDL 8.68 0.463 46.7 0.037 0.577 58.3 0.056 <0.017 <MDL 1.72 0.245 24.8 4.74 0.555 56.0 0.97
2.85 285 22.1 <0.059 <MDL 5.92 <0.13 <MDL 13.0 12.0 1199 6.62 <0.086 <MDL 8.62 0.285 28.6 0.037 0.474 47.5 0.056 <0.017 <MDL 1.70 0.211 21.2 4.71 0.518 51.9 0.97
3.21 323 22.1 <0.059 <MDL 5.93 <0.13 <MDL 13.1 12.1 1217 6.64 <0.086 <MDL 8.65 0.241 24.2 0.037 0.958 96.3 0.056 <0.017 <MDL 1.71 0.130 13.1 4.73 0.349 35.1 0.96
3.72 370 21.9 <0.059 <MDL 5.88 <0.13 <MDL 12.9 15.5 1548 6.57 <0.086 <MDL 8.56 0.237 23.6 0.037 1.15 114 0.056 <0.017 <MDL 1.69 0.160 15.9 4.68 0.411 40.9 0.96
3.53 352 21.9 <0.059 <MDL 5.88 <0.13 <MDL 13.0 15.0 1491 6.58 <0.086 <MDL 8.57 0.227 22.6 0.037 1.04 104 0.056 <0.017 <MDL 1.69 0.150 14.9 4.68 0.407 40.6 0.97
2.66 264 21.9 <0.059 <MDL 5.86 <0.13 <MDL 12.9 12.5 1247 6.56 <0.086 <MDL 8.55 0.234 23.2 0.037 0.455 45.2 0.056 <0.017 <MDL 1.69 0.273 27.1 4.67 0.766 76.1 0.96
2.97 300 22.2 <0.059 <MDL 5.96 <0.13 <MDL 13.1 12.3 1240 6.66 <0.086 <MDL 8.68 0.313 31.6 0.037 0.605 61.1 0.057 <0.017 <MDL 1.72 0.236 23.8 4.74 0.565 57.0 0.96
2.32 231 22.0 <0.059 <MDL 5.89 <0.13 <MDL 13.0 11.6 1159 6.59 <0.086 <MDL 8.58 0.219 21.8 0.037 0.834 83.3 0.056 <0.017 <MDL 1.70 0.113 11.3 4.69 0.269 26.8 0.98
3.66 366 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 14.5 1450 6.61 <0.086 <MDL 8.61 0.215 21.5 0.037 1.20 120 0.056 <0.017 <MDL 1.70 0.169 16.9 4.70 2.84 284 0.96
3.47 347 22.0 <0.059 <MDL 5.89 <0.13 <MDL 13.0 13.9 1388 6.59 <0.086 <MDL 8.59 0.214 21.4 0.037 1.03 103 0.056 <0.017 <MDL 1.70 0.159 15.9 4.69 0.397 39.6 0.97
2.80 279 21.9 <0.059 <MDL 5.87 <0.13 <MDL 12.9 13.1 1304 6.57 <0.086 <MDL 8.56 0.245 24.4 0.037 0.519 51.7 0.056 <0.017 <MDL 1.69 0.251 25.0 4.68 0.668 66.5 0.97
2.92 290 21.9 <0.059 <MDL 5.87 <0.13 <MDL 12.9 13.8 1373 6.57 <0.086 <MDL 8.56 0.334 33.3 0.037 0.710 70.7 0.056 <0.017 <MDL 1.69 0.249 24.7 4.68 0.589 58.6 0.96
3.88 387 21.9 <0.059 <MDL 5.88 <0.13 <MDL 13.0 14.1 1401 6.58 <0.086 <MDL 8.57 0.216 21.6 0.037 1.10 110 0.056 <0.017 <MDL 1.69 0.152 15.2 4.69 0.407 40.6 0.97
3.25 323 21.8 <0.059 <MDL 5.86 <0.13 <MDL 12.9 11.3 1117 6.55 <0.086 <MDL 8.54 0.208 20.7 0.037 0.881 87.4 0.056 <0.017 <MDL 1.69 0.137 13.6 4.66 0.353 35.0 0.97
3.69 370 22.1 <0.059 <MDL 5.92 <0.13 <MDL 13.0 12.6 1265 6.62 <0.086 <MDL 8.63 0.244 24.5 0.037 0.952 95.6 0.056 <0.017 <MDL 1.71 0.156 15.6 4.72 0.452 45.3 0.97
2.94 290 21.7 <0.059 <MDL 5.83 <0.13 <MDL 12.8 13.3 1317 6.52 <0.086 <MDL 8.50 0.469 46.4 0.037 1.04 102 0.055 <0.017 <MDL 1.68 0.224 22.1 4.64 0.544 53.8 0.97
2.79 279 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 16.9 1687 6.60 <0.086 <MDL 8.61 0.315 31.5 0.037 0.611 61.2 0.056 <0.017 <MDL 1.70 0.232 23.3 4.70 0.484 48.4 0.97
2.50 247 21.8 <0.059 <MDL 5.84 <0.13 <MDL 12.9 13.7 1356 6.54 <0.086 <MDL 8.52 0.284 28.1 0.037 0.869 86.0 0.055 <0.017 <MDL 1.68 0.111 11.0 4.65 0.267 26.5 0.96
4.42 444 22.1 <0.059 <MDL 5.92 <0.13 <MDL 13.0 14.8 1482 6.63 0.147 14.8 8.63 0.341 34.2 0.037 0.874 87.7 0.056 <0.017 <MDL 1.71 0.189 19.0 4.72 0.468 47.0 0.96
5.54 548 21.7 <0.059 <MDL 5.83 <0.13 <MDL 12.8 14.9 1475 6.52 0.198 19.6 8.49 0.331 32.7 0.037 1.04 103 0.055 <0.017 <MDL 1.68 0.159 15.7 4.64 0.462 45.6 0.97
2.77 276 21.9 <0.059 <MDL 5.87 <0.13 <MDL 12.9 14.9 1485 6.57 <0.086 <MDL 8.56 0.284 28.2 0.037 0.546 54.4 0.056 <0.017 <MDL 1.69 0.245 24.4 4.68 0.587 58.4 0.97
2.75 272 21.7 <0.059 <MDL 5.83 <0.13 <MDL 12.8 14.5 1437 6.52 <0.086 <MDL 8.50 0.286 28.3 0.037 0.698 69.0 0.055 <0.017 <MDL 1.68 0.209 20.7 4.64 0.542 53.5 0.96
3.42 339 21.8 <0.059 <MDL 5.85 <0.13 <MDL 12.9 14.8 1464 6.55 0.308 30.5 8.53 0.268 26.5 0.037 0.836 83.0 0.056 <0.017 <MDL 1.69 0.126 12.5 4.66 0.340 33.7 0.97
4.67 466 22.0 <0.059 <MDL 5.89 <0.13 <MDL 13.0 15.6 1555 6.59 <0.086 <MDL 8.58 0.251 25.1 0.037 1.03 103 0.056 <0.017 <MDL 1.70 0.133 13.3 4.69 0.427 42.7 0.96
4.02 400 21.9 <0.059 <MDL 5.86 <0.13 <MDL 12.9 13.6 1350 6.56 <0.086 <MDL 8.55 0.233 23.2 0.037 0.989 98.3 0.056 <0.017 <MDL 1.69 0.145 14.4 4.67 0.403 40.0 0.97
4.92 485 21.7 <0.059 <MDL 5.81 <0.13 <MDL 12.8 12.9 1267 6.50 <0.086 <MDL 8.47 0.307 30.2 0.036 0.642 63.2 0.055 <0.017 <MDL 1.67 0.228 22.5 4.63 0.764 75.2 0.98
3.71 372 22.1 <0.059 <MDL 5.92 <0.13 <MDL 13.0 12.7 1279 6.62 <0.086 <MDL 8.63 0.277 27.8 0.037 1.09 109 0.056 <0.017 <MDL 1.71 0.244 24.5 4.72 1.01 101 0.96
5.02 496 21.7 <0.059 <MDL 5.83 <0.13 <MDL 12.9 13.7 1357 6.52 <0.086 <MDL 8.50 0.313 30.9 0.037 1.13 112 0.055 <0.017 <MDL 1.68 0.150 14.8 4.65 0.435 43.0 0.97
3.18 318 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 12.6 1263 6.60 <0.086 <MDL 8.60 0.331 33.1 0.037 0.995 99.5 0.056 <0.017 <MDL 1.70 0.162 16.2 4.70 0.412 41.2 0.97
5.31 532 22.0 <0.059 <MDL 5.91 <0.13 <MDL 13.0 13.9 1390 6.61 <0.086 <MDL 8.62 0.257 25.8 0.037 1.23 124 0.056 <0.017 <MDL 1.70 0.160 16.0 4.71 0.424 42.5 0.96
1.18 117 21.9 <0.059 <MDL 5.87 <0.13 <MDL 12.9 13.2 1315 6.57 <0.086 <MDL 8.56 0.212 21.1 0.037 0.794 79.0 0.056 <0.017 <MDL 1.69 0.331 33.0 4.68 0.600 59.7 0.97
65 65 65 65 65 65 65 65 65 65
65 0 0 65 17 65 65 0 65 65
100 0 0 100 26 100 100 0 100 100
1.18 117 18.6 ‐ ‐ 4.99 ‐ ‐ 11.0 10.2 981 5.58 0.106 10.5 7.27 0.198 19.8 0.031 0.455 45.2 0.047 ‐ ‐ 1.44 0.111 11.0 3.97 0.267 26.5 0.954
5.54 548 22.2 ‐ ‐ 5.96 ‐ ‐ 13.1 16.9 1687 6.66 0.885 88.5 8.68 1.05 104 0.037 1.31 131 0.057 ‐ ‐ 1.72 0.331 33.0 4.74 2.84 284 0.979
3.46 343 21.9 ‐ ‐ 5.87 ‐ ‐ 12.9 13.2 1314 6.57 0.306 30.5 8.56 0.296 29.5 0.037 0.915 91.0 0.056 ‐ ‐ 1.69 0.190 18.9 4.68 0.525 52.3 0.967
4.36 430 3.6 ‐ ‐ 0.97 ‐ ‐ 2.1 6.7 707 1.08 0.779 77.9 1.41 0.85 84 0.006 0.86 86 0.009 ‐ ‐ 0.28 0.220 22.0 0.77 2.57 258 0.025
Zn S  Sb  Se  Si  Sn  Sr Ti  Tl  V 
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mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL
Date 
collected
Sample 
location
Sample 
weight (g)
Extract 
volume 
(mL)
Final 
volume 
(mL)
MDL (aqueous): 0.037 0.11 0.023 0.00085 0.00055 0.029 0.012 0.013 0.0058 0.0016
5/12/2015 7B.S.1A 0.9937 14 100 104 10490 3.72 <0.11 <MDL 11.1 0.084 8.43 2.31 0.608 61.2 0.086 0.00482 0.485 0.055 211 21187 2.92 0.052 5.24 1.21 <0.013 <MDL 1.31 0.169 17.0 0.584 0.188 19.0 0.161
5/12/2015 7B.S.1B 1.0037 14 100 54.2 5395 3.69 <0.11 <MDL 11.0 0.083 8.27 2.29 0.652 65.0 0.085 0.00247 0.246 0.055 479 47772 2.89 0.038 3.78 1.20 <0.013 <MDL 1.30 0.132 13.2 0.578 0.211 21.1 0.159
5/12/2015 7B.S.1C 0.9955 14 100 48.3 4855 3.72 <0.11 <MDL 11.0 0.066 6.65 2.31 0.521 52.3 0.085 0.00211 0.212 0.055 457 45947 2.91 0.033 3.33 1.21 <0.013 <MDL 1.31 0.092 9.20 0.583 0.154 15.5 0.161
5/12/2015 7B.S.1D 1.0048 14 100 33.8 3365 3.68 <0.11 <MDL 10.9 0.066 6.54 2.29 0.416 41.4 0.085 0.00154 0.153 0.055 600 59667 2.89 0.034 3.40 1.19 <0.013 <MDL 1.29 0.084 8.33 0.577 0.141 14.0 0.159
5/12/2015 7B.S.1E 0.9904 14 100 69.3 7001 3.74 <0.11 <MDL 11.1 0.059 5.93 2.32 0.721 72.8 0.086 0.00346 0.349 0.056 255 25751 2.93 0.049 4.92 1.21 <0.013 <MDL 1.31 0.131 13.3 0.586 0.154 15.5 0.162
5/12/2015 7B.1.1A 0.9940 14 100 76.1 7652 3.72 <0.11 <MDL 11.1 0.113 11.4 2.31 0.522 52.6 0.086 0.00374 0.376 0.055 591 59408 2.92 0.057 5.74 1.21 <0.013 <MDL 1.31 0.153 15.4 0.584 0.213 21.4 0.161
5/12/2015 7B.1.1B 1.0006 14 100 48.8 4878 3.70 <0.11 <MDL 11.0 0.064 6.39 2.30 0.646 64.6 0.085 0.00231 0.231 0.055 435 43463 2.90 0.034 3.44 1.20 <0.013 <MDL 1.30 0.127 12.7 0.580 0.183 18.3 0.160
5/12/2015 7B.1.1C 1.0070 14 100 53.8 5343 3.67 <0.11 <MDL 10.9 0.077 7.65 2.28 0.769 76.4 0.084 0.00233 0.231 0.055 470 46675 2.88 0.035 3.48 1.19 <0.013 <MDL 1.29 0.105 10.4 0.576 0.166 16.4 0.159
5/12/2015 7B.1.1D 1.0019 14 100 55.6 5548 3.69 <0.11 <MDL 11.0 0.086 8.61 2.30 0.669 66.7 0.085 0.00245 0.244 0.055 454 45358 2.89 0.034 3.44 1.20 <0.013 <MDL 1.30 0.098 9.78 0.579 0.176 17.5 0.160
5/12/2015 7B.1.1E 0.9981 14 100 55.3 5537 3.71 <0.11 <MDL 11.0 0.089 8.87 2.30 0.393 39.3 0.085 0.00286 0.287 0.055 473 47403 2.91 0.037 3.70 1.20 <0.013 <MDL 1.30 0.118 11.8 0.581 0.194 19.4 0.160
5/12/2015 7B.1.2A 1.0052 14 100 81.4 8094 3.68 <0.11 <MDL 10.9 0.117 11.7 2.29 0.512 50.9 0.085 0.00397 0.395 0.055 536 53367 2.88 0.062 6.13 1.19 <0.013 <MDL 1.29 0.158 15.8 0.577 0.249 24.7 0.159
5/12/2015 7B.1.2B 0.9998 14 100 48.6 4860 3.70 <0.11 <MDL 11.0 0.075 7.48 2.30 0.678 67.8 0.085 0.00223 0.223 0.055 465 46501 2.90 0.034 3.41 1.20 <0.013 <MDL 1.30 0.103 10.3 0.580 0.167 16.7 0.160
5/12/2015 7B.1.2C 1.0031 14 100 59.9 5974 3.69 <0.11 <MDL 11.0 0.086 8.53 2.29 0.762 75.9 0.085 0.00248 0.247 0.055 505 50344 2.89 0.038 3.79 1.20 <0.013 <MDL 1.30 0.101 10.1 0.578 0.168 16.7 0.160
5/12/2015 7B.1.2D 1.0000 14 100 60.6 6056 3.70 <0.11 <MDL 11.0 0.071 7.05 2.30 0.732 73.2 0.085 0.00261 0.261 0.055 414 41397 2.90 0.036 3.58 1.20 <0.013 <MDL 1.30 0.107 10.7 0.580 0.211 21.1 0.160
5/12/2015 7B.1.2E 0.9918 14 100 85.7 8643 3.73 0.28 27.9 11.1 0.103 10.3 2.32 0.641 64.6 0.086 0.00475 0.479 0.055 82.6 8333 2.92 0.048 4.87 1.21 <0.013 <MDL 1.31 0.151 15.2 0.585 0.240 24.2 0.161
5/12/2015 7B.1.3A 1.0039 14 100 71.9 7164 3.69 <0.11 <MDL 11.0 0.116 11.5 2.29 0.548 54.6 0.085 0.00360 0.359 0.055 550 54826 2.89 0.059 5.89 1.20 <0.013 <MDL 1.29 0.163 16.2 0.578 0.280 27.9 0.159
5/12/2015 7B.1.3B 1.0064 14 100 74.1 7367 3.68 <0.11 <MDL 10.9 0.103 10.2 2.29 0.516 51.3 0.084 0.00347 0.345 0.055 418 41577 2.88 0.048 4.74 1.19 <0.013 <MDL 1.29 0.130 12.9 0.576 0.186 18.5 0.159
5/12/2015 7B.1.3C 0.9908 14 100 51.2 5167 3.73 <0.11 <MDL 11.1 0.076 7.70 2.32 0.822 83.0 0.086 0.00205 0.207 0.056 456 45974 2.93 0.035 3.51 1.21 <0.013 <MDL 1.31 0.152 15.3 0.585 0.273 27.5 0.161
5/12/2015 7B.1.3D 0.9973 14 100 58.7 5883 3.71 <0.11 <MDL 11.0 0.073 7.34 2.31 0.699 70.1 0.085 0.00290 0.291 0.055 399 40008 2.91 0.038 3.80 1.20 <0.013 <MDL 1.30 0.110 11.0 0.582 0.194 19.4 0.160
5/12/2015 7B.1.3E 0.9979 14 100 97.2 9742 3.71 <0.11 <MDL 11.0 0.089 8.89 2.30 0.699 70.0 0.085 0.00478 0.479 0.055 64.0 6417 2.91 0.045 4.53 1.20 <0.013 <MDL 1.30 0.155 15.5 0.581 0.184 18.4 0.160
5/12/2015 7B.2.1A 1.0041 14 100 73.8 7354 3.68 <0.11 <MDL 11.0 0.111 11.1 2.29 0.473 47.1 0.085 0.00358 0.357 0.055 533 53064 2.89 0.055 5.51 1.20 <0.013 <MDL 1.29 0.152 15.1 0.578 0.266 26.5 0.159
5/12/2015 7B.2.1B 1.0074 14 100 82.1 8145 3.67 <0.11 <MDL 10.9 0.114 11.3 2.28 0.578 57.4 0.084 0.00390 0.388 0.055 387 38396 2.88 0.058 5.73 1.19 <0.013 <MDL 1.29 0.152 15.1 0.576 0.215 21.4 0.159
5/12/2015 7B.2.1C 1.0006 14 100 61.4 6136 3.70 <0.11 <MDL 11.0 0.073 7.30 2.30 0.489 48.8 0.085 0.00302 0.301 0.055 511 51108 2.90 0.043 4.34 1.20 <0.013 <MDL 1.30 0.116 11.6 0.580 0.160 16.0 0.160
5/12/2015 7B.2.1D 0.9976 14 100 80.3 8049 3.71 <0.11 <MDL 11.0 0.069 6.92 2.31 0.568 56.9 0.085 0.00368 0.369 0.055 193 19340 2.91 0.048 4.82 1.20 <0.013 <MDL 1.30 0.137 13.7 0.581 0.173 17.3 0.160
5/12/2015 7B.2.1E 1.0063 14 100 87.6 8709 3.68 <0.11 <MDL 10.9 0.089 8.85 2.29 0.704 70.0 0.084 0.00456 0.453 0.055 65.1 6473 2.88 0.047 4.67 1.19 <0.013 <MDL 1.29 0.174 17.3 0.576 0.226 22.4 0.159
5/12/2015 7B.2.2A 1.0139 14 100 86.8 8558 3.65 <0.11 <MDL 10.8 0.108 10.7 2.27 0.557 54.9 0.084 0.00408 0.403 0.054 442 43629 2.86 0.056 5.57 1.18 <0.013 <MDL 1.28 0.149 14.7 0.572 0.235 23.2 0.158
5/12/2015 7B.2.2B 1.0001 14 100 59.9 5987 3.70 <0.11 <MDL 11.0 0.077 7.69 2.30 0.666 66.6 0.085 0.00256 0.256 0.055 404 40432 2.90 0.035 3.50 1.20 <0.013 <MDL 1.30 0.109 10.9 0.580 0.181 18.1 0.160
5/12/2015 7B.2.2C 1.0079 14 100 55.8 5534 3.67 <0.11 <MDL 10.9 0.071 7.00 2.28 0.698 69.2 0.084 0.00232 0.230 0.055 477 47354 2.88 0.034 3.35 1.19 <0.013 <MDL 1.29 0.102 10.1 0.575 0.163 16.2 0.159
5/12/2015 7B.2.2D 0.9992 14 100 60.6 6062 3.70 <0.11 <MDL 11.0 0.072 7.23 2.30 0.751 75.2 0.085 0.00252 0.252 0.055 431 43092 2.90 0.038 3.77 1.20 <0.013 <MDL 1.30 0.168 16.9 0.580 0.296 29.6 0.160
5/12/2015 7B.2.2E 1.0124 14 100 87.1 8604 3.65 <0.11 <MDL 10.9 0.118 11.7 2.27 0.717 70.8 0.084 0.00453 0.448 0.054 108 10631 2.86 0.049 4.85 1.19 <0.013 <MDL 1.28 0.158 15.6 0.573 0.281 27.8 0.158
5/12/2015 7B.2.3A 0.9958 14 100 72.4 7274 3.72 <0.11 <MDL 11.0 0.118 11.8 2.31 0.449 45.1 0.085 0.00355 0.357 0.055 575 57696 2.91 0.040 4.04 1.21 <0.013 <MDL 1.31 0.126 12.7 0.582 0.237 23.8 0.161
5/12/2015 7B.2.3B 0.9833 14 100 60.1 6113 3.76 <0.11 <MDL 11.2 0.081 8.20 2.34 0.640 65.1 0.086 0.00302 0.308 0.056 422 42902 2.95 0.025 2.58 1.22 <0.013 <MDL 1.32 0.127 12.9 0.590 0.215 21.9 0.163
5/12/2015 7B.2.3C 1.0041 14 100 59.0 5874 3.68 <0.11 <MDL 11.0 0.080 7.96 2.29 0.754 75.1 0.085 0.00263 0.262 0.055 427 42536 2.89 0.029 2.85 1.20 <0.013 <MDL 1.29 0.179 17.9 0.578 0.354 35.3 0.159
5/12/2015 7B.2.3D 1.0007 14 100 94.1 9401 3.70 <0.11 <MDL 11.0 0.093 9.26 2.30 0.845 84.5 0.085 0.00473 0.472 0.055 262 26161 2.90 0.037 3.67 1.20 <0.013 <MDL 1.30 0.171 17.1 0.580 0.243 24.3 0.160
5/12/2015 7B.2.3E 1.0049 14 100 100 9973 3.68 <0.11 <MDL 10.9 0.106 10.5 2.29 0.753 74.9 0.085 0.00523 0.521 0.055 185 18452 2.89 0.039 3.87 1.19 <0.013 <MDL 1.29 0.162 16.1 0.577 0.213 21.2 0.159
5/12/2015 7B.2.4A 0.9910 14 100 81.9 8261 3.73 <0.11 <MDL 11.1 0.115 11.6 2.32 0.488 49.3 0.086 0.00406 0.409 0.055 484 48875 2.93 0.042 4.25 1.21 <0.013 <MDL 1.31 0.174 17.5 0.585 0.233 23.5 0.161
5/12/2015 7B.2.4B 1.0072 14 100 64.6 6418 3.67 <0.11 <MDL 10.9 0.086 8.52 2.28 0.576 57.2 0.084 0.00348 0.345 0.055 452 44838 2.88 0.036 3.59 1.19 <0.013 <MDL 1.29 0.126 12.5 0.576 0.211 20.9 0.159
5/12/2015 7B.2.4C 1.0006 14 100 73.2 7315 3.70 <0.11 <MDL 11.0 0.088 8.81 2.30 0.846 84.6 0.085 0.00336 0.336 0.055 273 27294 2.90 0.031 3.09 1.20 <0.013 <MDL 1.30 0.123 12.3 0.580 0.164 16.4 0.160
5/12/2015 7B.2.4D 1.0163 14 100 53.9 5299 3.64 <0.11 <MDL 10.8 0.086 8.42 2.26 0.658 64.7 0.084 0.00267 0.263 0.054 415 40858 2.85 0.024 2.39 1.18 <0.013 <MDL 1.28 0.098 9.65 0.571 0.204 20.1 0.157
5/12/2015 7B.2.4E 1.0081 14 100 122 12056 3.67 <0.11 <MDL 10.9 0.146 14.5 2.28 1.16 115 0.084 0.00656 0.650 0.055 211 20914 2.88 0.051 5.07 1.19 <0.013 <MDL 1.29 0.198 19.6 0.575 0.287 28.4 0.159
5/12/2015 7B.S.2A 0.9989 14 100 79.5 7955 3.70 <0.11 <MDL 11.0 0.113 11.3 2.30 0.506 50.6 0.085 0.00387 0.387 0.055 551 55133 2.90 0.044 4.45 1.20 <0.013 <MDL 1.30 0.146 14.6 0.581 0.242 24.3 0.160
5/12/2015 7B.S.2B 1.0079 14 100 34.8 3448 3.67 <0.11 <MDL 10.9 0.099 9.85 2.28 0.884 87.7 0.084 0.00148 0.147 0.055 643 63795 2.88 0.035 3.49 1.19 <0.013 <MDL 1.29 0.689 68.4 0.575 1.03 103 0.159
5/12/2015 7B.S.2C 1.0186 14 100 23.4 2298 3.63 <0.11 <MDL 10.8 0.143 14.1 2.26 0.982 96.4 0.083 0.00138 0.136 0.054 951 93383 2.85 0.089 8.73 1.18 <0.013 <MDL 1.28 1.33 131 0.569 1.05 103 0.157
5/12/2015 7B.S.2D 1.0073 14 100 36.8 3654 3.67 <0.11 <MDL 10.9 0.155 15.4 2.28 0.936 92.9 0.084 0.00223 0.222 0.055 856 84977 2.88 0.079 7.81 1.19 <0.013 <MDL 1.29 1.03 102 0.576 0.910 90.3 0.159
5/12/2015 7B.S.2E 1.0000 14 100 87.7 8766 3.70 <0.11 <MDL 11.0 0.123 12.3 2.30 0.558 55.8 0.085 0.00453 0.453 0.055 506 50556 2.90 0.040 4.05 1.20 <0.013 <MDL 1.30 0.171 17.1 0.580 0.283 28.3 0.160
samples analyzed 45 45 45 45 45 45 45 45 45 45
detects 45 1 45 45 45 45 45 0 45 45
% detects 100 2 100 100 100 100 100 0 100 100
min 0.9833 14 100 23.4 2298 3.63 0.277 27.9 10.8 0.059 5.93 2.26 0.393 39.3 0.083 0.00138 0.136 0.054 64.0 6417 2.85 0.024 2.39 1.18 ‐ ‐ 1.28 0.084 8.33 0.569 0.141 14.0 0.157
max 1.0186 14 100 122 12056 3.76 0.277 27.9 11.2 0.155 15.4 2.34 1.16 115 0.086 0.00656 0.650 0.056 951 93383 2.95 0.089 8.73 1.22 ‐ ‐ 1.32 1.33 131 0.590 1.05 103 0.163
mean 1.002 14 100 68.2 6806 3.69 ‐ ‐ 11.0 0.094 9.37 2.30 0.661 66.0 0.085 0.00330 0.329 0.055 424 42295 2.89 0.043 4.33 1.20 ‐ ‐ 1.30 0.20 19.5 0.579 0.267 26.6 0.160
range 0.0353 0 0 98 9758 0.13 ‐ ‐ 0.4 0.096 9.4 0.08 0.77 76 0.003 0.00517 0.515 0.002 887 86966 0.10 0.065 6.34 0.04 ‐ ‐ 0.05 1.25 122 0.020 0.91 89 0.006
Cd  Co Cr  Cu Ca Al  As   B  Ba  Be
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Date 
collected
Sample 
location
Sample 
weight (g)
Extract 
volume 
(mL)
Final 
volume 
(mL)
MDL (aqueous):
5/12/2015 7B.S.1A 0.9937 14 100
5/12/2015 7B.S.1B 1.0037 14 100
5/12/2015 7B.S.1C 0.9955 14 100
5/12/2015 7B.S.1D 1.0048 14 100
5/12/2015 7B.S.1E 0.9904 14 100
5/12/2015 7B.1.1A 0.9940 14 100
5/12/2015 7B.1.1B 1.0006 14 100
5/12/2015 7B.1.1C 1.0070 14 100
5/12/2015 7B.1.1D 1.0019 14 100
5/12/2015 7B.1.1E 0.9981 14 100
5/12/2015 7B.1.2A 1.0052 14 100
5/12/2015 7B.1.2B 0.9998 14 100
5/12/2015 7B.1.2C 1.0031 14 100
5/12/2015 7B.1.2D 1.0000 14 100
5/12/2015 7B.1.2E 0.9918 14 100
5/12/2015 7B.1.3A 1.0039 14 100
5/12/2015 7B.1.3B 1.0064 14 100
5/12/2015 7B.1.3C 0.9908 14 100
5/12/2015 7B.1.3D 0.9973 14 100
5/12/2015 7B.1.3E 0.9979 14 100
5/12/2015 7B.2.1A 1.0041 14 100
5/12/2015 7B.2.1B 1.0074 14 100
5/12/2015 7B.2.1C 1.0006 14 100
5/12/2015 7B.2.1D 0.9976 14 100
5/12/2015 7B.2.1E 1.0063 14 100
5/12/2015 7B.2.2A 1.0139 14 100
5/12/2015 7B.2.2B 1.0001 14 100
5/12/2015 7B.2.2C 1.0079 14 100
5/12/2015 7B.2.2D 0.9992 14 100
5/12/2015 7B.2.2E 1.0124 14 100
5/12/2015 7B.2.3A 0.9958 14 100
5/12/2015 7B.2.3B 0.9833 14 100
5/12/2015 7B.2.3C 1.0041 14 100
5/12/2015 7B.2.3D 1.0007 14 100
5/12/2015 7B.2.3E 1.0049 14 100
5/12/2015 7B.2.4A 0.9910 14 100
5/12/2015 7B.2.4B 1.0072 14 100
5/12/2015 7B.2.4C 1.0006 14 100
5/12/2015 7B.2.4D 1.0163 14 100
5/12/2015 7B.2.4E 1.0081 14 100
5/12/2015 7B.S.2A 0.9989 14 100
5/12/2015 7B.S.2B 1.0079 14 100
5/12/2015 7B.S.2C 1.0186 14 100
5/12/2015 7B.S.2D 1.0073 14 100
5/12/2015 7B.S.2E 1.0000 14 100
samples analyzed
detects
% detects
min 0.9833 14 100
max 1.0186 14 100
mean 1.002 14 100
range 0.0353 0 0
mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL
0.024 0.016 0.11 0.027 0.0015 0.022 0.036 0.043 0.073 0.041
177 17771 2.42 9.97 1004 1.61 <0.11 <MDL 11.1 131 13172 2.72 4.87 490 0.151 <0.022 <MDL 2.21 1.73 174 3.62 0.169 17.0 4.33 3.91 394 7.35 0.283 28.5 4.13
114 11348 2.39 10.2 1018 1.59 <0.11 <MDL 11.0 249 24831 2.69 4.94 492 0.149 <0.022 <MDL 2.19 6.63 660 3.59 0.209 20.8 4.28 6.87 685 7.27 0.313 31.2 4.08
100 10095 2.41 8.79 883 1.61 <0.11 <MDL 11.0 237 23845 2.71 3.97 399 0.151 <0.022 <MDL 2.21 5.39 542 3.62 0.113 11.3 4.32 5.46 548 7.33 0.223 22.4 4.12
97.6 9712 2.39 7.13 710 1.59 <0.11 <MDL 10.9 315 31384 2.69 5.11 509 0.149 <0.022 <MDL 2.19 3.57 355 3.58 0.119 11.9 4.28 3.81 379 7.27 0.229 22.8 4.08
149 15087 2.42 9.17 926 1.62 <0.11 <MDL 11.1 170 17136 2.73 10.1 1024 0.151 <0.022 <MDL 2.22 1.26 127 3.63 0.204 20.6 4.34 6.06 612 7.37 0.151 15.3 4.14
173 17359 2.41 13.0 1306 1.61 <0.11 <MDL 11.1 317 31843 2.72 5.43 546 0.151 0.023 2.28 2.21 3.80 383 3.62 0.242 24.3 4.33 3.02 303 7.34 0.385 38.7 4.12
99.5 9947 2.40 8.41 841 1.60 <0.11 <MDL 11.0 222 22141 2.70 4.65 465 0.150 <0.022 <MDL 2.20 4.55 454 3.60 0.116 11.6 4.30 6.53 653 7.30 0.283 28.3 4.10
102 10154 2.38 12.1 1202 1.59 <0.11 <MDL 10.9 247 24560 2.68 5.32 528 0.149 <0.022 <MDL 2.18 5.70 566 3.57 0.109 10.8 4.27 7.41 736 7.25 0.210 20.9 4.07
104 10390 2.40 13.2 1313 1.60 <0.11 <MDL 11.0 231 23088 2.69 4.19 418 0.150 <0.022 <MDL 2.20 5.61 560 3.59 0.106 10.5 4.29 6.85 684 7.29 0.183 18.2 4.09
107 10759 2.40 11.2 1127 1.60 <0.11 <MDL 11.0 242 24246 2.71 4.06 407 0.150 <0.022 <MDL 2.20 1.39 139 3.61 0.152 15.3 4.31 4.77 478 7.31 0.492 49.3 4.11
186 18522 2.39 13.1 1305 1.59 <0.11 <MDL 10.9 294 29236 2.69 5.31 528 0.149 0.027 2.69 2.19 2.40 239 3.58 0.247 24.5 4.28 3.72 370 7.26 0.385 38.3 4.08
98.0 9797 2.40 9.84 984 1.60 <0.11 <MDL 11.0 234 23402 2.70 4.98 498 0.150 <0.022 <MDL 2.20 4.18 418 3.60 0.108 10.8 4.30 7.04 704 7.30 0.188 18.8 4.10
113 11230 2.39 12.9 1285 1.60 <0.11 <MDL 11.0 250 24960 2.69 5.84 582 0.150 <0.022 <MDL 2.19 6.94 691 3.59 0.113 11.2 4.29 7.01 699 7.28 0.243 24.2 4.09
110 11016 2.40 10.9 1093 1.60 <0.11 <MDL 11.0 204 20366 2.70 4.85 485 0.150 <0.022 <MDL 2.20 7.19 719 3.60 0.158 15.8 4.30 7.53 753 7.30 0.248 24.8 4.10
144 14534 2.42 10.7 1082 1.61 <0.11 <MDL 11.1 42.0 4240 2.72 3.17 320 0.151 <0.022 <MDL 2.22 1.14 115 3.63 0.150 15.1 4.34 5.67 571 7.36 0.705 71.0 4.13
180 17887 2.39 12.6 1257 1.59 <0.11 <MDL 11.0 293 29146 2.69 6.25 623 0.149 0.034 3.39 2.19 1.70 170 3.59 0.256 25.5 4.28 3.64 362 7.27 0.737 73.4 4.08
145 14457 2.38 11.1 1105 1.59 <0.11 <MDL 10.9 207 20574 2.68 7.26 721 0.149 <0.022 <MDL 2.19 2.81 279 3.58 0.154 15.3 4.27 4.20 417 7.25 0.293 29.1 4.07
102 10303 2.42 8.89 897 1.61 <0.11 <MDL 11.1 232 23419 2.73 6.27 633 0.151 <0.022 <MDL 2.22 5.65 570 3.63 0.127 12.8 4.34 6.85 692 7.37 0.197 19.8 4.14
108 10797 2.41 10.3 1033 1.60 <0.11 <MDL 11.0 194 19451 2.71 5.06 508 0.150 <0.022 <MDL 2.21 3.09 309 3.61 0.128 12.9 4.31 6.69 671 7.32 0.332 33.3 4.11
141 14119 2.41 11.0 1107 1.60 <0.11 <MDL 11.0 43.5 4356 2.71 4.41 442 0.150 <0.022 <MDL 2.20 1.30 131 3.61 0.176 17.6 4.31 5.10 512 7.32 0.468 46.9 4.11
172 17085 2.39 12.0 1193 1.59 <0.11 <MDL 11.0 278 27643 2.69 5.29 527 0.149 0.026 2.62 2.19 2.07 206 3.59 0.190 19.0 4.28 3.68 367 7.27 0.622 61.9 4.08
184 18279 2.38 11.3 1117 1.59 <0.11 <MDL 10.9 208 20627 2.68 5.77 573 0.149 <0.022 <MDL 2.18 4.31 428 3.57 0.232 23.0 4.27 3.95 392 7.25 0.367 36.5 4.07
131 13126 2.40 8.83 883 1.60 <0.11 <MDL 11.0 288 28789 2.70 6.10 610 0.150 <0.022 <MDL 2.20 4.89 489 3.60 0.144 14.3 4.30 3.45 344 7.30 0.361 36.1 4.10
156 15611 2.41 10.5 1049 1.60 <0.11 <MDL 11.0 119 11935 2.71 5.63 564 0.150 <0.022 <MDL 2.21 6.69 671 3.61 0.222 22.2 4.31 3.51 352 7.32 0.304 30.4 4.11
141 14055 2.38 13.0 1292 1.59 <0.11 <MDL 10.9 37.7 3750 2.68 4.21 419 0.149 <0.022 <MDL 2.19 1.02 101 3.58 0.164 16.3 4.27 5.25 521 7.25 0.772 76.7 4.07
182 17922 2.37 13.1 1289 1.58 <0.11 <MDL 10.8 251 24765 2.66 5.92 584 0.148 0.024 2.35 2.17 3.67 362 3.55 0.233 23.0 4.24 3.61 356 7.20 0.457 45.1 4.04
105 10546 2.40 9.41 941 1.60 <0.11 <MDL 11.0 191 19109 2.70 5.01 501 0.150 <0.022 <MDL 2.20 5.13 513 3.60 0.146 14.6 4.30 7.35 735 7.30 0.263 26.3 4.10
96.0 9522 2.38 8.64 857 1.59 <0.11 <MDL 10.9 230 22779 2.68 4.25 422 0.149 <0.022 <MDL 2.18 8.54 847 3.57 0.097 9.60 4.27 6.99 694 7.24 0.163 16.2 4.07
112 11159 2.40 9.92 993 1.60 <0.11 <MDL 11.0 213 21290 2.70 5.44 545 0.150 <0.022 <MDL 2.20 12.4 1244 3.60 0.139 13.9 4.30 7.18 718 7.31 0.186 18.6 4.10
146 14411 2.37 13.7 1358 1.58 <0.11 <MDL 10.9 56.3 5563 2.67 3.24 320 0.148 <0.022 <MDL 2.17 1.39 138 3.56 0.154 15.2 4.25 5.90 583 7.21 0.767 75.8 4.05
172 17320 2.41 11.7 1180 1.61 <0.11 <MDL 11.0 327 32872 2.71 5.26 528 0.151 0.029 2.96 2.21 5.19 521 3.62 0.230 23.1 4.32 3.24 325 7.33 0.243 24.4 4.12
107 10928 2.44 8.32 846 1.63 <0.11 <MDL 11.2 222 22545 2.75 3.64 370 0.153 <0.022 <MDL 2.24 7.68 781 3.66 0.127 13.0 4.37 5.77 587 7.42 0.226 23.0 4.17
112 11175 2.39 8.87 884 1.59 <0.11 <MDL 11.0 220 21907 2.69 3.97 395 0.149 <0.022 <MDL 2.19 24.6 2446 3.59 0.123 12.2 4.28 5.74 572 7.27 0.228 22.7 4.08
157 15708 2.40 13.4 1337 1.60 <0.11 <MDL 11.0 156 15595 2.70 6.48 648 0.150 <0.022 <MDL 2.20 28.4 2838 3.60 0.209 20.9 4.30 5.65 565 7.29 0.234 23.3 4.10
164 16280 2.39 14.8 1472 1.59 <0.11 <MDL 10.9 104 10363 2.69 4.75 473 0.149 <0.022 <MDL 2.19 1.28 128 3.58 0.175 17.4 4.28 5.36 533 7.26 0.430 42.8 4.08
180 18142 2.42 13.3 1345 1.61 <0.11 <MDL 11.1 262 26419 2.72 5.00 504 0.151 0.028 2.82 2.22 5.78 583 3.63 0.253 25.5 4.34 3.38 342 7.37 0.375 37.8 4.14
147 14570 2.38 7.92 787 1.59 <0.11 <MDL 10.9 237 23573 2.68 5.73 569 0.149 <0.022 <MDL 2.18 8.10 804 3.57 0.170 16.9 4.27 3.88 386 7.25 0.388 38.5 4.07
128 12771 2.40 9.66 966 1.60 <0.11 <MDL 11.0 141 14044 2.70 5.56 555 0.150 <0.022 <MDL 2.20 19.0 1900 3.60 0.140 14.0 4.30 7.41 740 7.30 0.199 19.8 4.10
95.0 9344 2.36 8.43 829 1.57 <0.11 <MDL 10.8 210 20626 2.66 3.87 381 0.148 <0.022 <MDL 2.16 17.8 1756 3.54 0.106 10.4 4.23 6.34 624 7.18 0.207 20.4 4.03
212 21006 2.38 17.7 1755 1.59 <0.11 <MDL 10.9 131 13007 2.68 7.25 720 0.149 <0.022 <MDL 2.18 4.94 490 3.57 0.284 28.2 4.27 6.02 597 7.24 0.711 70.5 4.07
187 18764 2.40 13.6 1358 1.60 <0.11 <MDL 11.0 295 29525 2.70 6.34 635 0.150 0.029 2.86 2.20 1.83 183 3.60 0.301 30.1 4.30 3.89 390 7.31 0.385 38.5 4.10
132 13107 2.38 5.68 563 1.59 <0.11 <MDL 10.9 315 31219 2.68 2.53 251 0.149 0.050 4.99 2.18 24.2 2401 3.57 0.199 19.8 4.27 3.82 379 7.24 0.256 25.4 4.07
391 38411 2.36 3.05 299 1.57 <0.11 <MDL 10.8 481 47212 2.65 4.82 473 0.147 0.061 6.02 2.16 10.2 1005 3.53 0.235 23.0 4.22 2.02 199 7.17 0.226 22.2 4.03
335 33262 2.38 4.84 481 1.59 <0.11 <MDL 10.9 440 43703 2.68 4.24 421 0.149 0.064 6.40 2.18 13.9 1381 3.57 0.233 23.1 4.27 2.66 264 7.25 0.189 18.8 4.07
169 16861 2.40 12.8 1281 1.60 <0.11 <MDL 11.0 275 27476 2.70 4.09 409 0.150 0.024 2.35 2.20 5.05 505 3.60 0.197 19.7 4.30 4.91 491 7.30 0.403 40.3 4.10
45 45 45 45 45 45 45 45 45 45
45 45 0 45 45 12 45 45 45 45
100 100 0 100 100 27 100 100 100 100
95.0 9344 2.36 3.05 299 1.57 ‐ ‐ 10.8 37.7 3750 2.65 2.53 251 0.147 0.023 2.28 2.16 1.02 101 3.53 0.097 9.60 4.22 2.02 199 7.17 0.151 15.3 4.03
391 38411 2.44 17.7 1755 1.63 ‐ ‐ 11.2 481 47212 2.75 10.1 1024 0.153 0.064 6.40 2.24 28.4 2838 3.66 0.301 30.1 4.37 7.53 753 7.42 0.772 76.7 4.17
148 14770 2.40 10.6 1063 1.60 ‐ ‐ 11.0 223 22261 2.70 5.12 511 0.150 0.035 3.48 2.20 6.76 674 3.59 0.17 17.4 4.29 5.18 517 7.29 0.345 34.4 4.09
296 29067 0.08 14.6 1456 0.06 ‐ ‐ 0.4 443 43462 0.10 7.6 773 0.005 0.042 4.12 0.08 27.4 2737 0.13 0.204 20.5 0.15 5.51 554 0.26 0.620 61.4 0.14
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APPENDIX C: Results of Geochemical Analysis of Soil Samples Collected by ISGS from I-294 Bioswales in May 2015 (fifth year post-construction)
Date 
collected
Sample 
location
Sample 
weight (g)
Extract 
volume 
(mL)
Final 
volume 
(mL)
MDL (aqueous):
5/12/2015 7B.S.1A 0.9937 14 100
5/12/2015 7B.S.1B 1.0037 14 100
5/12/2015 7B.S.1C 0.9955 14 100
5/12/2015 7B.S.1D 1.0048 14 100
5/12/2015 7B.S.1E 0.9904 14 100
5/12/2015 7B.1.1A 0.9940 14 100
5/12/2015 7B.1.1B 1.0006 14 100
5/12/2015 7B.1.1C 1.0070 14 100
5/12/2015 7B.1.1D 1.0019 14 100
5/12/2015 7B.1.1E 0.9981 14 100
5/12/2015 7B.1.2A 1.0052 14 100
5/12/2015 7B.1.2B 0.9998 14 100
5/12/2015 7B.1.2C 1.0031 14 100
5/12/2015 7B.1.2D 1.0000 14 100
5/12/2015 7B.1.2E 0.9918 14 100
5/12/2015 7B.1.3A 1.0039 14 100
5/12/2015 7B.1.3B 1.0064 14 100
5/12/2015 7B.1.3C 0.9908 14 100
5/12/2015 7B.1.3D 0.9973 14 100
5/12/2015 7B.1.3E 0.9979 14 100
5/12/2015 7B.2.1A 1.0041 14 100
5/12/2015 7B.2.1B 1.0074 14 100
5/12/2015 7B.2.1C 1.0006 14 100
5/12/2015 7B.2.1D 0.9976 14 100
5/12/2015 7B.2.1E 1.0063 14 100
5/12/2015 7B.2.2A 1.0139 14 100
5/12/2015 7B.2.2B 1.0001 14 100
5/12/2015 7B.2.2C 1.0079 14 100
5/12/2015 7B.2.2D 0.9992 14 100
5/12/2015 7B.2.2E 1.0124 14 100
5/12/2015 7B.2.3A 0.9958 14 100
5/12/2015 7B.2.3B 0.9833 14 100
5/12/2015 7B.2.3C 1.0041 14 100
5/12/2015 7B.2.3D 1.0007 14 100
5/12/2015 7B.2.3E 1.0049 14 100
5/12/2015 7B.2.4A 0.9910 14 100
5/12/2015 7B.2.4B 1.0072 14 100
5/12/2015 7B.2.4C 1.0006 14 100
5/12/2015 7B.2.4D 1.0163 14 100
5/12/2015 7B.2.4E 1.0081 14 100
5/12/2015 7B.S.2A 0.9989 14 100
5/12/2015 7B.S.2B 1.0079 14 100
5/12/2015 7B.S.2C 1.0186 14 100
5/12/2015 7B.S.2D 1.0073 14 100
5/12/2015 7B.S.2E 1.0000 14 100
samples analyzed
detects
% detects
min 0.9833 14 100
max 1.0186 14 100
mean 1.002 14 100
range 0.0353 0 0
mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL
0.22 0.059 0.13 0.066 0.086 0.00037 0.00056 0.017 0.047 0.0097
5.20 523 22.1 <0.059 <MDL 5.94 <0.13 <MDL 13.1 14.0 1410 6.64 <0.086 <MDL 8.65 0.209 21.0 0.037 0.691 69.6 0.056 <0.017 <MDL 1.71 0.230 23.2 4.73 1.85 186 0.96
6.81 678 21.9 <0.059 <MDL 5.88 <0.13 <MDL 13.0 15.2 1514 6.58 <0.086 <MDL 8.57 0.350 34.8 0.037 1.12 111 0.056 <0.017 <MDL 1.69 0.162 16.1 4.68 0.736 73.4 0.97
4.40 442 22.1 <0.059 <MDL 5.93 <0.13 <MDL 13.1 15.7 1575 6.63 <0.086 <MDL 8.64 0.297 29.8 0.037 1.12 113 0.056 <0.017 <MDL 1.71 0.162 16.2 4.72 0.509 51.1 0.96
3.71 369 21.9 <0.059 <MDL 5.87 <0.13 <MDL 12.9 12.2 1216 6.57 <0.086 <MDL 8.56 0.294 29.2 0.037 0.818 81.5 0.056 <0.017 <MDL 1.69 0.132 13.2 4.68 0.515 51.3 0.96
2.04 206 22.2 <0.059 <MDL 5.96 <0.13 <MDL 13.1 11.5 1158 6.66 <0.086 <MDL 8.68 0.153 15.4 0.037 0.561 56.6 0.057 <0.017 <MDL 1.72 0.217 21.9 4.75 0.672 67.8 0.96
9.57 963 22.1 <0.059 <MDL 5.94 <0.13 <MDL 13.1 11.2 1128 6.64 <0.086 <MDL 8.65 0.371 37.3 0.037 0.714 71.8 0.056 <0.017 <MDL 1.71 0.185 18.7 4.73 1.29 130 0.97
5.48 547 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 11.5 1148 6.60 <0.086 <MDL 8.59 0.311 31.1 0.037 0.942 94.1 0.056 <0.017 <MDL 1.70 0.142 14.2 4.70 0.558 55.8 0.97
5.24 520 21.8 <0.059 <MDL 5.86 <0.13 <MDL 12.9 12.3 1222 6.55 <0.086 <MDL 8.54 0.297 29.5 0.037 1.24 123 0.056 <0.017 <MDL 1.69 0.160 15.9 4.67 0.521 51.8 0.97
5.56 555 22.0 <0.059 <MDL 5.89 <0.13 <MDL 13.0 12.4 1238 6.59 <0.086 <MDL 8.58 0.278 27.7 0.037 1.05 105 0.056 <0.017 <MDL 1.70 0.159 15.8 4.69 0.517 51.6 0.98
4.60 461 22.0 <0.059 <MDL 5.91 <0.13 <MDL 13.0 12.2 1219 6.61 <0.086 <MDL 8.62 0.263 26.3 0.037 0.592 59.3 0.056 <0.017 <MDL 1.70 0.151 15.2 4.71 0.678 68.0 0.97
17.9 1781 21.9 <0.059 <MDL 5.87 <0.13 <MDL 12.9 12.2 1209 6.57 <0.086 <MDL 8.56 0.372 37.0 0.037 0.676 67.3 0.056 <0.017 <MDL 1.69 0.197 19.6 4.68 0.855 85.0 0.96
5.41 541 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 12.8 1277 6.60 <0.086 <MDL 8.60 0.312 31.2 0.037 0.909 91.0 0.056 <0.017 <MDL 1.70 0.148 14.8 4.70 0.517 51.7 0.97
5.17 515 21.9 <0.059 <MDL 5.88 <0.13 <MDL 13.0 14.4 1436 6.58 <0.086 <MDL 8.57 0.301 30.0 0.037 1.10 109 0.056 <0.017 <MDL 1.69 0.171 17.1 4.69 0.542 54.1 0.97
5.55 555 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 13.4 1335 6.60 <0.086 <MDL 8.60 0.293 29.3 0.037 1.06 106 0.056 <0.017 <MDL 1.70 0.158 15.8 4.70 0.617 61.7 0.97
6.06 611 22.2 <0.059 <MDL 5.95 <0.13 <MDL 13.1 13.8 1395 6.65 <0.086 <MDL 8.67 0.121 12.2 0.037 0.367 37.0 0.056 <0.017 <MDL 1.71 0.195 19.7 4.74 0.944 95.2 0.96
14.3 1426 21.9 <0.059 <MDL 5.88 <0.13 <MDL 12.9 14.2 1413 6.57 <0.086 <MDL 8.57 0.314 31.3 0.037 0.664 66.1 0.056 <0.017 <MDL 1.69 0.182 18.1 4.68 1.03 102 0.97
5.95 591 21.9 <0.059 <MDL 5.86 <0.13 <MDL 12.9 12.4 1231 6.56 <0.086 <MDL 8.55 0.324 32.2 0.037 0.691 68.7 0.056 <0.017 <MDL 1.69 0.186 18.5 4.67 0.704 70.0 0.97
6.00 605 22.2 <0.059 <MDL 5.95 <0.13 <MDL 13.1 13.7 1380 6.66 <0.086 <MDL 8.68 0.372 37.5 0.037 1.41 142 0.057 <0.017 <MDL 1.72 0.152 15.3 4.74 0.950 95.8 0.97
5.08 509 22.1 <0.059 <MDL 5.92 <0.13 <MDL 13.0 11.6 1159 6.62 <0.086 <MDL 8.62 0.282 28.3 0.037 0.722 72.4 0.056 <0.017 <MDL 1.70 0.152 15.3 4.71 0.663 66.5 0.97
3.87 388 22.0 <0.059 <MDL 5.91 <0.13 <MDL 13.0 12.4 1240 6.61 <0.086 <MDL 8.62 0.090 9.06 0.037 0.493 49.4 0.056 <0.017 <MDL 1.70 0.200 20.1 4.71 0.842 84.4 0.98
9.59 955 21.9 <0.059 <MDL 5.88 <0.13 <MDL 12.9 12.2 1218 6.57 <0.086 <MDL 8.56 0.320 31.9 0.037 0.652 65.0 0.056 <0.017 <MDL 1.69 0.178 17.7 4.68 1.12 111 0.97
8.62 855 21.8 <0.059 <MDL 5.86 <0.13 <MDL 12.9 12.6 1247 6.55 <0.086 <MDL 8.54 0.267 26.5 0.037 0.664 65.9 0.056 <0.017 <MDL 1.69 0.211 21.0 4.67 0.780 77.5 0.98
4.75 474 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 14.0 1403 6.60 <0.086 <MDL 8.59 0.246 24.6 0.037 0.509 50.9 0.056 <0.017 <MDL 1.70 0.168 16.8 4.70 0.606 60.6 0.97
2.51 252 22.1 <0.059 <MDL 5.91 <0.13 <MDL 13.0 11.8 1185 6.62 <0.086 <MDL 8.62 0.139 14.0 0.037 0.612 61.3 0.056 <0.017 <MDL 1.70 0.198 19.8 4.71 0.632 63.4 0.96
5.04 501 21.9 <0.059 <MDL 5.86 <0.13 <MDL 12.9 14.5 1443 6.56 <0.086 <MDL 8.55 0.118 11.7 0.037 0.503 50.0 0.056 <0.017 <MDL 1.69 0.198 19.7 4.67 1.03 102 0.96
11.2 1105 21.7 <0.059 <MDL 5.82 <0.13 <MDL 12.8 12.4 1220 6.51 <0.086 <MDL 8.48 0.315 31.1 0.036 0.627 61.8 0.055 <0.017 <MDL 1.68 0.195 19.2 4.64 1.93 191 0.97
6.16 616 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 13.6 1364 6.60 <0.086 <MDL 8.60 0.320 32.0 0.037 1.10 110 0.056 <0.017 <MDL 1.70 0.162 16.2 4.70 0.610 61.0 0.97
4.92 488 21.8 <0.059 <MDL 5.85 <0.13 <MDL 12.9 12.3 1219 6.55 <0.086 <MDL 8.53 0.335 33.3 0.037 1.11 110 0.056 <0.017 <MDL 1.69 0.163 16.2 4.66 0.488 48.5 0.97
5.30 531 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 13.2 1324 6.61 <0.086 <MDL 8.61 0.453 45.4 0.037 1.18 118 0.056 <0.017 <MDL 1.70 0.165 16.5 4.70 1.02 102 0.97
6.79 670 21.7 <0.059 <MDL 5.83 <0.13 <MDL 12.8 12.0 1190 6.52 <0.086 <MDL 8.49 0.134 13.3 0.037 0.587 58.0 0.055 <0.017 <MDL 1.68 0.204 20.2 4.64 1.01 99.7 0.95
22.7 2278 22.1 <0.059 <MDL 5.92 <0.13 <MDL 13.1 14.0 1410 6.63 <0.086 <MDL 8.64 0.346 34.8 0.037 0.614 61.6 0.056 <0.017 <MDL 1.71 0.166 16.6 4.72 0.852 85.5 0.97
5.92 602 22.4 <0.059 <MDL 6.00 <0.13 <MDL 13.2 12.8 1299 6.71 <0.086 <MDL 8.75 0.341 34.7 0.038 0.911 92.7 0.057 <0.017 <MDL 1.73 0.162 16.5 4.78 0.773 78.6 0.97
6.07 604 21.9 <0.059 <MDL 5.88 <0.13 <MDL 12.9 12.9 1287 6.57 <0.086 <MDL 8.56 0.433 43.1 0.037 1.18 118 0.056 <0.017 <MDL 1.69 0.182 18.1 4.68 1.34 134 0.97
4.41 441 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 13.0 1301 6.60 <0.086 <MDL 8.59 0.375 37.5 0.037 0.756 75.5 0.056 <0.017 <MDL 1.70 0.222 22.1 4.70 0.869 86.8 0.97
4.97 495 21.9 <0.059 <MDL 5.87 <0.13 <MDL 12.9 13.9 1386 6.57 <0.086 <MDL 8.56 0.189 18.8 0.037 0.695 69.2 0.056 <0.017 <MDL 1.69 0.236 23.4 4.68 0.744 74.0 0.98
16.3 1645 22.2 <0.059 <MDL 5.95 <0.13 <MDL 13.1 13.6 1375 6.66 <0.086 <MDL 8.68 0.337 34.0 0.037 0.688 69.5 0.057 <0.017 <MDL 1.72 0.190 19.2 4.74 1.07 108 0.96
3.37 335 21.8 <0.059 <MDL 5.86 <0.13 <MDL 12.9 18.2 1803 6.55 <0.086 <MDL 8.54 0.358 35.5 0.037 0.329 32.6 0.056 <0.017 <MDL 1.69 0.170 16.9 4.67 1.02 101 0.96
6.85 684 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 13.5 1347 6.60 <0.086 <MDL 8.59 0.353 35.2 0.037 1.28 128 0.056 <0.017 <MDL 1.70 0.198 19.8 4.70 0.534 53.4 0.98
6.76 666 21.6 <0.059 <MDL 5.81 <0.13 <MDL 12.8 12.4 1224 6.49 <0.086 <MDL 8.46 0.355 34.9 0.036 1.01 99.4 0.055 <0.017 <MDL 1.67 0.154 15.2 4.62 0.610 60.0 0.96
8.58 851 21.8 <0.059 <MDL 5.85 <0.13 <MDL 12.9 14.7 1456 6.55 <0.086 <MDL 8.53 0.378 37.5 0.037 0.511 50.7 0.056 <0.017 <MDL 1.69 0.244 24.2 4.66 1.37 136 0.97
16.8 1682 22.0 <0.059 <MDL 5.91 <0.13 <MDL 13.0 14.4 1444 6.61 <0.086 <MDL 8.61 0.364 36.5 0.037 0.639 64.0 0.056 <0.017 <MDL 1.70 0.184 18.5 4.71 0.832 83.3 0.96
36.5 3620 21.8 <0.059 <MDL 5.85 <0.13 <MDL 12.9 13.1 1301 6.55 <0.086 <MDL 8.53 0.651 64.6 0.037 1.15 114 0.056 <0.017 <MDL 1.69 0.143 14.2 4.66 3.53 350 0.97
14.1 1386 21.6 <0.059 <MDL 5.79 <0.13 <MDL 12.8 10.7 1050 6.48 <0.086 <MDL 8.44 0.825 81.0 0.036 1.07 105 0.055 <0.017 <MDL 1.67 0.130 12.8 4.61 3.94 387 0.97
20.2 2007 21.8 <0.059 <MDL 5.86 <0.13 <MDL 12.9 11.7 1160 6.55 <0.086 <MDL 8.54 0.680 67.5 0.037 1.01 100 0.056 <0.017 <MDL 1.69 0.169 16.7 4.67 3.29 327 0.96
12.4 1244 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 13.6 1360 6.60 <0.086 <MDL 8.60 0.354 35.4 0.037 0.531 53.1 0.056 <0.017 <MDL 1.70 0.195 19.5 4.70 0.996 99.6 0.97
45 45 45 45 45 45 45 45 45 45
45 0 0 45 0 45 45 0 45 45
100 0 0 100 0 100 100 0 100 100
2.04 206 21.6 ‐ ‐ 5.79 ‐ ‐ 12.8 10.7 1050 6.48 ‐ ‐ 8.44 0.090 9.06 0.036 0.329 32.6 0.055 ‐ ‐ 1.67 0.130 12.8 4.61 0.488 48.5 0.954
36.5 3620 22.4 ‐ ‐ 6.00 ‐ ‐ 13.2 18.2 1803 6.71 ‐ ‐ 8.75 0.825 81.0 0.038 1.41 142 0.057 ‐ ‐ 1.73 0.244 24.2 4.78 3.94 387 0.979
8.42 839 22.0 ‐ ‐ 5.89 ‐ ‐ 13.0 13.1 1309 6.59 ‐ ‐ 8.59 0.32 32.3 0.037 0.819 81.7 0.056 ‐ ‐ 1.70 0.178 17.8 4.69 1.03 103 0.968
34.4 3414 0.8 ‐ ‐ 0.21 ‐ ‐ 0.5 7.5 753 0.23 ‐ ‐ 0.30 0.735 71.9 0.001 1.08 109 0.002 ‐ ‐ 0.06 0.113 11.4 0.17 3.45 338 0.025
Zn S  Sb  Se  Si  Sn  Sr Ti  Tl  V 
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APPENDIX C: Results of Geochemical Analysis of Soil Samples Collected by ISGS from I-294 Bioswales in May 2015 (fifth year post-construction)
mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL
Date 
collected
Sample 
location
Sample 
weight (g)
Extract 
volume 
(mL)
Final 
volume 
(mL)
MDL (aqueous): 0.037 0.11 0.023 0.00085 0.00055 0.029 0.012 0.013 0.0058 0.0016
5/13/2015 9A.1.1A 0.9952 14 100 68.5 6880 3.72 <0.11 <MDL 11.1 0.095 9.51 2.31 0.640 64.3 0.085 0.00331 0.332 0.055 563 56570 2.91 0.034 3.40 1.21 <0.013 <MDL 1.31 0.165 16.6 0.583 0.187 18.8 0.161
5/13/2015 9A.1.1B 0.9983 14 100 54.8 5490 3.71 <0.11 <MDL 11.0 0.101 10.1 2.30 1.10 111 0.085 0.00237 0.238 0.055 606 60669 2.90 0.031 3.13 1.20 <0.013 <MDL 1.30 0.308 30.8 0.581 0.527 52.8 0.160
5/13/2015 9A.1.1C 1.0015 14 100 54.5 5439 3.69 <0.11 <MDL 11.0 0.091 9.12 2.30 0.924 92.2 0.085 0.00255 0.255 0.055 471 47028 2.90 0.028 2.76 1.20 <0.013 <MDL 1.30 0.135 13.4 0.579 0.243 24.3 0.160
5/13/2015 9A.1.1D 1.0032 14 100 54.5 5429 3.69 <0.11 <MDL 11.0 0.088 8.76 2.29 0.607 60.5 0.085 0.00217 0.216 0.055 398 39659 2.89 0.026 2.59 1.20 <0.013 <MDL 1.30 0.102 10.2 0.578 0.137 13.7 0.159
5/13/2015 9A.1.1E 0.9958 14 100 50.9 5111 3.72 <0.11 <MDL 11.0 0.083 8.31 2.31 0.568 57.0 0.085 0.00223 0.224 0.055 462 46415 2.91 0.027 2.69 1.21 <0.013 <MDL 1.31 0.098 9.82 0.582 0.161 16.2 0.161
5/13/2015 9A.1.2A 1.0015 14 100 109 10908 3.69 <0.11 <MDL 11.0 0.136 13.6 2.30 0.747 74.6 0.085 0.00557 0.556 0.055 351 35001 2.90 0.047 4.68 1.20 <0.013 <MDL 1.30 0.212 21.2 0.579 0.246 24.5 0.160
5/13/2015 9A.1.2B 1.0073 14 100 51.0 5066 3.67 <0.11 <MDL 10.9 0.085 8.41 2.28 0.657 65.2 0.084 0.00222 0.220 0.055 467 46390 2.88 0.025 2.51 1.19 <0.013 <MDL 1.29 0.112 11.1 0.576 0.159 15.8 0.159
5/13/2015 9A.1.2C 0.9936 14 100 66.2 6661 3.72 <0.11 <MDL 11.1 0.104 10.5 2.31 0.839 84.5 0.086 0.00259 0.261 0.055 338 33996 2.92 0.028 2.83 1.21 <0.013 <MDL 1.31 0.134 13.5 0.584 0.207 20.9 0.161
5/13/2015 9A.1.2D 1.0109 14 100 54.5 5395 3.66 <0.11 <MDL 10.9 0.091 9.01 2.28 0.476 47.1 0.084 0.00219 0.216 0.054 502 49659 2.87 0.026 2.58 1.19 <0.013 <MDL 1.29 0.115 11.4 0.574 0.128 12.7 0.158
5/13/2015 9A.1.2E 0.9995 14 100 109 10881 3.70 <0.11 <MDL 11.0 0.129 12.9 2.30 0.918 91.9 0.085 0.00584 0.585 0.055 201 20065 2.90 0.044 4.35 1.20 <0.013 <MDL 1.30 0.209 21.0 0.580 0.208 20.8 0.160
5/13/2015 9A.1.3A 0.9959 14 100 111 11174 3.72 <0.11 <MDL 11.0 0.135 13.6 2.31 0.953 95.6 0.085 0.00609 0.611 0.055 234 23524 2.91 0.046 4.58 1.20 <0.013 <MDL 1.31 0.190 19.1 0.582 0.233 23.4 0.161
5/13/2015 9A.1.3B 1.0042 14 100 81.5 8114 3.68 <0.11 <MDL 11.0 0.135 13.4 2.29 0.549 54.7 0.085 0.00394 0.393 0.055 525 52256 2.89 0.039 3.88 1.19 <0.013 <MDL 1.29 0.179 17.8 0.578 0.218 21.7 0.159
5/13/2015 9A.1.3C 0.9948 14 100 37.7 3790 3.72 <0.11 <MDL 11.1 0.072 7.22 2.31 0.306 30.8 0.085 0.00151 0.152 0.055 656 65928 2.92 0.020 2.00 1.21 <0.013 <MDL 1.31 0.111 11.2 0.583 0.188 18.9 0.161
5/13/2015 9A.1.3D 0.9978 14 100 56.8 5691 3.71 <0.11 <MDL 11.0 0.094 9.42 2.31 0.501 50.2 0.085 0.00272 0.273 0.055 550 55081 2.91 0.025 2.46 1.20 <0.013 <MDL 1.30 0.108 10.8 0.581 0.166 16.7 0.160
5/13/2015 9A.1.3E 1.0074 14 100 82.6 8198 3.67 <0.11 <MDL 10.9 0.117 11.6 2.28 0.684 67.9 0.084 0.00462 0.459 0.055 420 41717 2.88 0.035 3.47 1.19 <0.013 <MDL 1.29 0.167 16.6 0.576 0.241 23.9 0.159
5/13/2015 9A.2.1A 1.0065 14 100 94.9 9429 3.68 <0.11 <MDL 10.9 0.110 10.9 2.29 0.700 69.5 0.084 0.00486 0.483 0.055 428 42557 2.88 0.036 3.55 1.19 <0.013 <MDL 1.29 0.157 15.6 0.576 0.215 21.4 0.159
5/13/2015 9A.2.1B 1.0173 14 100 70.1 6889 3.64 <0.11 <MDL 10.8 0.110 10.8 2.26 0.605 59.4 0.084 0.00332 0.326 0.054 565 55508 2.85 0.035 3.42 1.18 <0.013 <MDL 1.28 0.125 12.2 0.570 0.203 20.0 0.157
5/13/2015 9A.2.1C 1.0148 14 100 56.9 5607 3.65 <0.11 <MDL 10.8 0.080 7.87 2.27 0.640 63.1 0.084 0.00248 0.244 0.054 478 47090 2.86 0.026 2.52 1.18 <0.013 <MDL 1.28 0.120 11.8 0.572 0.216 21.3 0.158
5/13/2015 9A.2.1D 1.0174 14 100 48.1 4729 3.64 <0.11 <MDL 10.8 0.087 8.54 2.26 0.633 62.2 0.084 0.00218 0.214 0.054 505 49644 2.85 0.020 1.96 1.18 <0.013 <MDL 1.28 0.094 9.23 0.570 0.150 14.7 0.157
5/13/2015 9A.2.1E 1.0004 14 100 112 11171 3.70 <0.11 <MDL 11.0 0.135 13.5 2.30 0.943 94.3 0.085 0.00626 0.626 0.055 264 26411 2.90 0.041 4.13 1.20 <0.013 <MDL 1.30 0.182 18.2 0.580 0.273 27.3 0.160
5/13/2015 9A.2.2A 1.0067 14 100 104 10295 3.68 <0.11 <MDL 10.9 0.131 13.0 2.28 0.753 74.8 0.084 0.00542 0.539 0.055 436 43345 2.88 0.042 4.16 1.19 <0.013 <MDL 1.29 0.183 18.2 0.576 0.275 27.3 0.159
5/13/2015 9A.2.2B 0.9928 14 100 55.2 5557 3.73 <0.11 <MDL 11.1 0.094 9.49 2.32 0.768 77.4 0.086 0.00237 0.239 0.055 427 42962 2.92 0.021 2.16 1.21 <0.013 <MDL 1.31 0.115 11.6 0.584 0.186 18.7 0.161
5/13/2015 9A.2.2C 1.0000 14 100 52.0 5203 3.70 <0.11 <MDL 11.0 0.103 10.3 2.30 0.735 73.5 0.085 0.00221 0.221 0.055 454 45358 2.90 0.022 2.24 1.20 <0.013 <MDL 1.30 0.105 10.5 0.580 0.176 17.6 0.160
5/13/2015 9A.2.2D 1.0001 14 100 83.8 8377 3.70 <0.11 <MDL 11.0 0.118 11.8 2.30 1.07 107 0.085 0.00427 0.426 0.055 357 35681 2.90 0.030 2.98 1.20 <0.013 <MDL 1.30 0.140 14.0 0.580 0.194 19.4 0.160
5/13/2015 9A.2.2E 0.9966 14 100 102 10229 3.71 <0.11 <MDL 11.0 0.129 13.0 2.31 0.682 68.5 0.085 0.00550 0.552 0.055 574 57636 2.91 0.047 4.76 1.20 <0.013 <MDL 1.30 0.173 17.4 0.582 0.238 23.9 0.161
5/13/2015 9A.2.3A 0.9943 14 100 86.6 8709 3.72 <0.11 <MDL 11.1 0.130 13.1 2.31 0.592 59.6 0.085 0.00437 0.440 0.055 521 52388 2.92 0.039 3.97 1.21 <0.013 <MDL 1.31 0.166 16.7 0.583 0.276 27.8 0.161
5/13/2015 9A.2.3B 0.9942 14 100 58.3 5868 3.72 <0.11 <MDL 11.1 0.081 8.17 2.31 0.686 69.0 0.085 0.00241 0.243 0.055 415 41760 2.92 0.020 2.04 1.21 <0.013 <MDL 1.31 0.105 10.6 0.583 0.170 17.1 0.161
5/13/2015 9A.2.3C 0.9923 14 100 55.1 5554 3.73 <0.11 <MDL 11.1 0.081 8.19 2.32 0.632 63.7 0.086 0.00223 0.225 0.055 439 44242 2.92 0.021 2.08 1.21 <0.013 <MDL 1.31 0.132 13.3 0.585 0.174 17.5 0.161
5/13/2015 9A.2.3D 1.0036 14 100 75.9 7560 3.69 <0.11 <MDL 11.0 0.103 10.2 2.29 0.647 64.5 0.085 0.00384 0.382 0.055 481 47930 2.89 0.032 3.16 1.20 <0.013 <MDL 1.30 0.130 13.0 0.578 0.200 19.9 0.159
5/13/2015 9A.2.3E 1.0105 14 100 113 11207 3.66 <0.11 <MDL 10.9 0.142 14.0 2.28 1.20 119 0.084 0.00653 0.647 0.054 213 21088 2.87 0.042 4.14 1.19 <0.013 <MDL 1.29 0.190 18.8 0.574 0.278 27.5 0.158
5/13/2015 9A.3.1A 1.0070 14 100 85.7 8510 3.67 <0.11 <MDL 10.9 0.117 11.6 2.28 0.555 55.1 0.084 0.00420 0.417 0.055 566 56238 2.88 0.035 3.48 1.19 <0.013 <MDL 1.29 0.153 15.2 0.576 0.240 23.8 0.159
5/13/2015 9A.3.1B 0.9940 14 100 71.3 7176 3.72 <0.11 <MDL 11.1 0.084 8.46 2.31 1.22 122 0.086 0.00262 0.263 0.055 399 40093 2.92 0.024 2.45 1.21 <0.013 <MDL 1.31 0.209 21.0 0.584 0.176 17.7 0.161
5/13/2015 9A.3.1C 1.0182 14 100 65.0 6379 3.63 <0.11 <MDL 10.8 0.080 7.90 2.26 0.692 68.0 0.083 0.00279 0.274 0.054 414 40674 2.85 0.025 2.44 1.18 <0.013 <MDL 1.28 0.130 12.7 0.570 0.219 21.5 0.157
5/13/2015 9A.3.1D 1.0045 14 100 56.5 5629 3.68 <0.11 <MDL 11.0 0.074 7.38 2.29 0.666 66.3 0.085 0.00234 0.233 0.055 472 47000 2.89 0.023 2.33 1.19 <0.013 <MDL 1.29 0.113 11.3 0.577 0.191 19.1 0.159
5/13/2015 9A.3.1E 0.9988 14 100 106 10653 3.70 <0.11 <MDL 11.0 0.112 11.2 2.30 0.851 85.2 0.085 0.00573 0.574 0.055 354 35397 2.90 0.036 3.63 1.20 <0.013 <MDL 1.30 0.175 17.5 0.581 0.232 23.2 0.160
5/13/2015 9A.3.2A 1.0028 14 100 88.5 8820 3.69 <0.11 <MDL 11.0 0.114 11.4 2.29 0.518 51.7 0.085 0.00437 0.436 0.055 548 54660 2.89 0.035 3.46 1.20 <0.013 <MDL 1.30 0.157 15.7 0.578 0.220 22.0 0.160
5/13/2015 9A.3.2B 0.9909 14 100 57.2 5773 3.73 <0.11 <MDL 11.1 0.071 7.21 2.32 0.709 71.6 0.086 0.00249 0.251 0.056 440 44428 2.93 0.022 2.25 1.21 <0.013 <MDL 1.31 0.124 12.5 0.585 0.154 15.5 0.161
5/13/2015 9A.3.2C 1.0126 14 100 63.9 6311 3.65 <0.11 <MDL 10.9 0.083 8.20 2.27 0.849 83.8 0.084 0.00282 0.279 0.054 394 38949 2.86 0.023 2.25 1.19 <0.013 <MDL 1.28 0.122 12.1 0.573 0.181 17.8 0.158
5/13/2015 9A.3.2D 0.9995 14 100 62.8 6285 3.70 <0.11 <MDL 11.0 0.069 6.91 2.30 0.702 70.2 0.085 0.00246 0.246 0.055 388 38836 2.90 0.021 2.05 1.20 <0.013 <MDL 1.30 0.097 9.75 0.580 0.161 16.1 0.160
5/13/2015 9A.3.2E 1.0184 14 100 161 15840 3.63 <0.11 <MDL 10.8 0.181 17.7 2.26 1.00 98.5 0.083 0.00880 0.864 0.054 102 10032 2.85 0.065 6.41 1.18 <0.013 <MDL 1.28 0.257 25.2 0.570 0.329 32.3 0.157
5/13/2015 9A.3.3A 1.0038 14 100 106 10510 3.69 <0.11 <MDL 11.0 0.151 15.0 2.29 0.592 59.0 0.085 0.00522 0.520 0.055 565 56289 2.89 0.059 5.90 1.20 <0.013 <MDL 1.30 0.191 19.1 0.578 0.237 23.6 0.159
5/13/2015 9A.3.3B 1.0082 14 100 121 12025 3.67 <0.11 <MDL 10.9 0.139 13.8 2.28 0.803 79.6 0.084 0.00608 0.603 0.055 428 42425 2.88 0.055 5.49 1.19 <0.013 <MDL 1.29 0.198 19.6 0.575 0.223 22.1 0.159
5/13/2015 9A.3.3C 1.0058 14 100 103 10264 3.68 <0.11 <MDL 10.9 0.133 13.3 2.29 0.755 75.0 0.085 0.00516 0.513 0.055 437 43451 2.88 0.053 5.28 1.19 <0.013 <MDL 1.29 0.175 17.4 0.577 0.244 24.3 0.159
5/13/2015 9A.3.3D 1.009 14 100 73.0 7234 3.67 <0.11 <MDL 10.9 0.091 9.03 2.28 0.823 81.5 0.084 0.00334 0.331 0.055 419 41499 2.87 0.037 3.66 1.19 <0.013 <MDL 1.29 0.138 13.7 0.575 0.189 18.7 0.159
5/13/2015 9A.3.3E 0.9892 14 100 186 18779 3.74 <0.11 <MDL 11.1 0.171 17.3 2.33 1.03 104 0.086 0.00979 0.989 0.056 126 12735 2.93 0.064 6.51 1.21 <0.013 <MDL 1.31 0.258 26.1 0.586 0.306 30.9 0.162
5/13/2015 9A.4.1A 0.9976 14 100 124 12382 3.71 <0.11 <MDL 11.0 0.146 14.7 2.31 1.05 105 0.085 0.00617 0.618 0.055 421 42175 2.91 0.064 6.43 1.20 <0.013 <MDL 1.30 0.196 19.6 0.581 0.230 23.1 0.160
5/13/2015 9A.4.1B 1.0092 14 100 72.8 7215 3.67 <0.11 <MDL 10.9 0.097 9.63 2.28 0.720 71.4 0.084 0.00329 0.326 0.054 492 48801 2.87 0.039 3.91 1.19 <0.013 <MDL 1.29 0.124 12.3 0.575 0.165 16.3 0.159
5/13/2015 9A.4.1C 0.9926 14 100 68.1 6863 3.73 <0.11 <MDL 11.1 0.085 8.57 2.32 0.845 85.2 0.086 0.00298 0.300 0.055 377 38000 2.92 0.037 3.69 1.21 <0.013 <MDL 1.31 0.119 12.0 0.584 0.173 17.4 0.161
5/13/2015 9A.4.1D 1.0183 14 100 113 11105 3.63 <0.11 <MDL 10.8 0.119 11.7 2.26 1.03 101 0.083 0.00565 0.555 0.054 331 32481 2.85 0.052 5.12 1.18 <0.013 <MDL 1.28 0.179 17.5 0.570 0.226 22.2 0.157
5/13/2015 9A.4.1E 0.9954 14 100 147 14793 3.72 <0.11 <MDL 11.1 0.154 15.5 2.31 1.19 119 0.085 0.00814 0.818 0.055 260 26092 2.91 0.062 6.27 1.21 <0.013 <MDL 1.31 0.224 22.5 0.583 0.254 25.6 0.161
5/13/2015 9A.4.2A 1.0017 14 100 114 11395 3.69 <0.11 <MDL 11.0 0.154 15.4 2.30 0.672 67.1 0.085 0.00555 0.554 0.055 534 53286 2.90 0.063 6.29 1.20 <0.013 <MDL 1.30 0.193 19.3 0.579 0.235 23.5 0.160
5/13/2015 9A.4.2B 1.004 14 100 126 12592 3.69 <0.11 <MDL 11.0 0.159 15.9 2.29 0.803 80.0 0.085 0.00606 0.603 0.055 594 59201 2.89 0.065 6.48 1.20 <0.013 <MDL 1.29 0.250 24.9 0.578 0.252 25.1 0.159
5/13/2015 9A.4.2C 1.0042 14 100 27.6 2746 3.68 <0.11 <MDL 11.0 0.169 16.9 2.29 1.00 100 0.085 0.00157 0.156 0.055 947 94309 2.89 0.136 13.6 1.19 <0.013 <MDL 1.29 1.80 179 0.578 1.31 130 0.159
5/13/2015 9A.4.2D 0.9993 14 100 108 10803 3.70 <0.11 <MDL 11.0 0.158 15.9 2.30 1.09 109 0.085 0.00514 0.514 0.055 499 49964 2.90 0.081 8.10 1.20 <0.013 <MDL 1.30 0.358 35.9 0.580 0.673 67.3 0.160
5/13/2015 9A.4.2E 1.0071 14 100 198 19693 3.67 <0.11 <MDL 10.9 0.144 14.3 2.28 1.33 132 0.084 0.00989 0.982 0.055 65.2 6472 2.88 0.066 6.60 1.19 <0.013 <MDL 1.29 0.278 27.6 0.576 0.233 23.1 0.159
5/13/2015 9A.4.3A 1.0089 14 100 123 12151 3.67 <0.11 <MDL 10.9 0.149 14.7 2.28 0.771 76.4 0.084 0.00605 0.600 0.055 408 40481 2.87 0.062 6.11 1.19 <0.013 <MDL 1.29 0.199 19.7 0.575 0.223 22.1 0.159
5/13/2015 9A.4.3B 1.0014 14 100 64.5 6439 3.69 <0.11 <MDL 11.0 0.081 8.13 2.30 0.681 68.0 0.085 0.00267 0.267 0.055 498 49728 2.90 0.035 3.47 1.20 <0.013 <MDL 1.30 0.148 14.8 0.579 0.187 18.6 0.160
5/13/2015 9A.4.3C 1.0008 14 100 53.4 5334 3.70 <0.11 <MDL 11.0 0.075 7.48 2.30 0.754 75.3 0.085 0.00261 0.261 0.055 475 47461 2.90 0.032 3.19 1.20 <0.013 <MDL 1.30 0.108 10.8 0.580 0.175 17.5 0.160
5/13/2015 9A.4.3D 1.0042 14 100 58.8 5857 3.68 <0.11 <MDL 11.0 0.075 7.47 2.29 0.614 61.1 0.085 0.00287 0.285 0.055 470 46754 2.89 0.033 3.28 1.19 <0.013 <MDL 1.29 0.114 11.3 0.578 0.181 18.0 0.159
5/13/2015 9A.4.3E 1.0055 14 100 176 17498 3.68 <0.11 <MDL 10.9 0.120 12.0 2.29 1.30 129 0.085 0.00919 0.914 0.055 82.1 8169 2.88 0.067 6.70 1.19 <0.013 <MDL 1.29 0.245 24.3 0.577 0.203 20.1 0.159
5/13/2015 9A.4.4A 1.0073 14 100 88.1 8749 3.67 <0.11 <MDL 10.9 0.111 11.0 2.28 0.529 52.5 0.084 0.00451 0.448 0.055 541 53752 2.88 0.052 5.15 1.19 <0.013 <MDL 1.29 0.168 16.6 0.576 0.183 18.1 0.159
5/13/2015 9A.4.4B 1.0064 14 100 51.3 5101 3.68 <0.11 <MDL 10.9 0.084 8.30 2.29 0.658 65.4 0.084 0.00244 0.242 0.055 529 52564 2.88 0.032 3.22 1.19 <0.013 <MDL 1.29 0.123 12.3 0.576 0.246 24.4 0.159
5/13/2015 9A.4.4C 1.0116 14 100 61.4 6069 3.66 <0.11 <MDL 10.9 0.079 7.77 2.27 0.867 85.7 0.084 0.00294 0.291 0.054 427 42173 2.87 0.038 3.72 1.19 <0.013 <MDL 1.29 0.144 14.2 0.573 0.253 25.0 0.158
5/13/2015 9A.4.4D 1.0078 14 100 57.2 5679 3.67 <0.11 <MDL 10.9 0.082 8.17 2.28 0.683 67.8 0.084 0.00269 0.267 0.055 458 45409 2.88 0.034 3.35 1.19 <0.013 <MDL 1.29 0.114 11.3 0.576 0.180 17.8 0.159
5/13/2015 9A.4.4E 1.0108 14 100 162 15982 3.66 <0.11 <MDL 10.9 0.115 11.4 2.28 1.13 112 0.084 0.00854 0.845 0.054 125 12403 2.87 0.064 6.32 1.19 <0.013 <MDL 1.29 0.228 22.6 0.574 0.238 23.6 0.158
5/13/2015 9A.5.1A 0.9936 14 100 99.5 10017 3.72 <0.11 <MDL 11.1 0.128 12.9 2.31 0.657 66.1 0.086 0.00512 0.515 0.055 481 48404 2.92 0.059 5.93 1.21 <0.013 <MDL 1.31 0.175 17.6 0.584 0.233 23.5 0.161
5/13/2015 9A.5.1B 1.0126 14 100 73.6 7271 3.65 <0.11 <MDL 10.9 0.066 6.56 2.27 0.814 80.4 0.084 0.00313 0.310 0.054 293 28948 2.86 0.031 3.10 1.19 <0.013 <MDL 1.28 0.145 14.4 0.573 0.207 20.4 0.158
5/13/2015 9A.5.1C 0.9997 14 100 58.7 5871 3.70 <0.11 <MDL 11.0 0.068 6.84 2.30 0.638 63.8 0.085 0.00245 0.245 0.055 438 43825 2.90 0.031 3.09 1.20 <0.013 <MDL 1.30 0.124 12.4 0.580 0.196 19.6 0.160
5/13/2015 9A.5.1D 1.0066 14 100 59.8 5940 3.68 <0.11 <MDL 10.9 0.065 6.42 2.28 0.714 70.9 0.084 0.00249 0.247 0.055 456 45289 2.88 0.029 2.84 1.19 <0.013 <MDL 1.29 0.120 11.9 0.576 0.184 18.2 0.159
5/13/2015 9A.5.1E 1.0077 14 100 163 16145 3.67 <0.11 <MDL 10.9 0.091 9.03 2.28 1.36 135 0.084 0.00839 0.832 0.055 119 11844 2.88 0.052 5.17 1.19 <0.013 <MDL 1.29 0.250 24.8 0.576 0.204 20.3 0.159
5/13/2015 9A.5.2A 0.9963 14 100 91.1 9145 3.71 0.12 11.8 11.0 0.126 12.7 2.31 0.589 59.1 0.085 0.00447 0.448 0.055 621 62299 2.91 0.049 4.92 1.20 <0.013 <MDL 1.30 0.157 15.7 0.582 0.227 22.8 0.161
5/13/2015 9A.5.2B 0.9904 14 100 60.1 6070 3.74 <0.11 <MDL 11.1 0.076 7.66 2.32 0.791 79.8 0.086 0.00262 0.265 0.056 383 38713 2.93 0.030 3.04 1.21 <0.013 <MDL 1.31 0.153 15.4 0.586 0.282 28.5 0.162
5/13/2015 9A.5.2C 1.0052 14 100 59.6 5930 3.68 <0.11 <MDL 10.9 0.058 5.82 2.29 0.678 67.4 0.085 0.00244 0.242 0.055 410 40796 2.88 0.027 2.72 1.19 <0.013 <MDL 1.29 0.119 11.9 0.577 0.236 23.5 0.159
5/13/2015 9A.5.2D 1.0042 14 100 60.0 5980 3.68 <0.11 <MDL 11.0 0.066 6.55 2.29 0.714 71.1 0.085 0.00256 0.254 0.055 429 42744 2.89 0.028 2.75 1.19 <0.013 <MDL 1.29 0.143 14.2 0.578 0.212 21.1 0.159
5/13/2015 9A.5.2E 1.0034 14 100 154 15320 3.69 <0.11 <MDL 11.0 0.094 9.38 2.29 1.26 125 0.085 0.00782 0.779 0.055 146 14551 2.89 0.050 5.01 1.20 <0.013 <MDL 1.30 0.222 22.1 0.578 0.208 20.8 0.159
5/13/2015 9A.5.3A 0.9910 14 100 105 10620 3.73 <0.11 <MDL 11.1 0.129 13.0 2.32 0.702 70.8 0.086 0.00562 0.568 0.055 410 41391 2.93 0.053 5.36 1.21 <0.013 <MDL 1.31 0.224 22.6 0.585 0.256 25.8 0.161
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APPENDIX C: Results of Geochemical Analysis of Soil Samples Collected by ISGS from I-294 Bioswales in May 2015 (fifth year post-construction)
mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL
Date 
collected
Sample 
location
Sample 
weight (g)
Extract 
volume 
(mL)
Final 
volume 
(mL)
MDL (aqueous): 0.037 0.11 0.023 0.00085 0.00055 0.029 0.012 0.013 0.0058 0.0016
Ca Al  As   B  Ba  Be Cd  Co Cr  Cu 
5/13/2015 9A.5.3B 0.9992 14 100 109 10886 3.70 0.14 13.6 11.0 0.126 12.6 2.30 0.956 95.7 0.085 0.00569 0.570 0.055 418 41853 2.90 0.062 6.18 1.20 <0.013 <MDL 1.30 0.188 18.8 0.580 0.244 24.5 0.160
5/13/2015 9A.5.3C 1.0093 14 100 65.6 6502 3.67 <0.11 <MDL 10.9 0.083 8.19 2.28 0.794 78.6 0.084 0.00298 0.295 0.054 413 40940 2.87 0.031 3.04 1.19 <0.013 <MDL 1.29 0.136 13.5 0.575 0.150 14.9 0.159
5/13/2015 9A.5.3D 1.0058 14 100 88.9 8838 3.68 <0.11 <MDL 10.9 0.092 9.10 2.29 0.671 66.7 0.085 0.00441 0.438 0.055 411 40858 2.88 0.038 3.76 1.19 <0.013 <MDL 1.29 0.153 15.2 0.577 0.173 17.2 0.159
5/13/2015 9A.5.3E 1.0098 14 100 160 15879 3.66 <0.11 <MDL 10.9 0.116 11.5 2.28 1.27 126 0.084 0.00827 0.819 0.054 116 11497 2.87 0.057 5.67 1.19 <0.013 <MDL 1.29 0.261 25.9 0.574 0.210 20.8 0.158
5/13/2015 9A.5.4A 1.0082 14 100 133 13144 3.67 <0.11 <MDL 10.9 0.150 14.8 2.28 0.795 78.8 0.084 0.00694 0.688 0.055 334 33150 2.88 0.059 5.83 1.19 <0.013 <MDL 1.29 0.231 22.9 0.575 0.244 24.2 0.159
5/13/2015 9A.5.4B 0.9945 14 100 84.1 8457 3.72 <0.11 <MDL 11.1 0.098 9.87 2.31 0.734 73.8 0.085 0.00426 0.428 0.055 383 38558 2.92 0.041 4.12 1.21 <0.013 <MDL 1.31 0.170 17.1 0.583 0.230 23.1 0.161
5/13/2015 9A.5.4C 1.0053 14 100 66.0 6565 3.68 <0.11 <MDL 10.9 0.077 7.68 2.29 0.779 77.5 0.085 0.00296 0.295 0.055 426 42361 2.88 0.032 3.19 1.19 <0.013 <MDL 1.29 0.135 13.5 0.577 0.162 16.1 0.159
5/13/2015 9A.5.4D 1.0044 14 100 48.0 4780 3.68 <0.11 <MDL 11.0 0.073 7.26 2.29 0.629 62.6 0.085 0.00207 0.206 0.055 497 49458 2.89 0.033 3.24 1.19 <0.013 <MDL 1.29 0.091 9.05 0.577 0.141 14.0 0.159
5/13/2015 9A.5.4E 1.0062 14 100 141 14018 3.68 <0.11 <MDL 10.9 0.121 12.0 2.29 0.839 83.4 0.084 0.00706 0.701 0.055 186 18473 2.88 0.072 7.18 1.19 <0.013 <MDL 1.29 0.222 22.1 0.576 0.253 25.1 0.159
5/13/2015 9A.6.1A 1.0047 14 100 98.5 9801 3.68 <0.11 <MDL 10.9 0.124 12.3 2.29 0.681 67.7 0.085 0.00493 0.491 0.055 414 41209 2.89 0.047 4.65 1.19 <0.013 <MDL 1.29 0.179 17.8 0.577 0.214 21.3 0.159
5/13/2015 9A.6.1B 1.0061 14 100 72.4 7194 3.68 <0.11 <MDL 10.9 0.101 9.99 2.29 0.814 80.9 0.084 0.00339 0.337 0.055 436 43298 2.88 0.041 4.03 1.19 0.016 1.63 1.29 0.137 13.6 0.576 0.174 17.3 0.159
5/13/2015 9A.6.1C 0.9978 14 100 57.0 5709 3.71 <0.11 <MDL 11.0 0.082 8.20 2.31 0.619 62.1 0.085 0.00250 0.250 0.055 475 47640 2.91 0.031 3.11 1.20 <0.013 <MDL 1.30 0.113 11.3 0.581 0.142 14.2 0.160
5/13/2015 9A.6.1D 1.0104 14 100 93.3 9231 3.66 <0.11 <MDL 10.9 0.108 10.7 2.28 0.782 77.4 0.084 0.00462 0.458 0.054 293 28976 2.87 0.045 4.42 1.19 0.015 1.45 1.29 0.164 16.2 0.574 0.238 23.6 0.158
5/13/2015 9A.6.1E 1.0047 14 100 148 14698 3.68 <0.11 <MDL 10.9 0.147 14.6 2.29 1.13 112 0.085 0.00824 0.820 0.055 141 14035 2.89 0.063 6.23 1.19 0.021 2.08 1.29 0.230 22.9 0.577 0.284 28.3 0.159
5/13/2015 9A.6.2A 0.9998 14 100 104 10421 3.70 <0.11 <MDL 11.0 0.102 10.2 2.30 0.812 81.2 0.085 0.00545 0.546 0.055 330 32975 2.90 0.048 4.82 1.20 <0.013 <MDL 1.30 0.182 18.2 0.580 0.177 17.7 0.160
5/13/2015 9A.6.2B 1.0021 14 100 64.2 6409 3.69 <0.11 <MDL 11.0 0.079 7.92 2.30 0.658 65.7 0.085 0.00281 0.280 0.055 394 39287 2.89 0.033 3.30 1.20 <0.013 <MDL 1.30 0.120 12.0 0.579 0.164 16.3 0.160
5/13/2015 9A.6.2C 1.0012 14 100 68.2 6807 3.70 <0.11 <MDL 11.0 0.089 8.86 2.30 0.791 79.0 0.085 0.00312 0.311 0.055 410 40992 2.90 0.036 3.63 1.20 <0.013 <MDL 1.30 0.121 12.1 0.579 0.229 22.8 0.160
5/13/2015 9A.6.2D 0.9965 14 100 64.2 6444 3.71 <0.11 <MDL 11.0 0.077 7.73 2.31 0.684 68.6 0.085 0.00283 0.284 0.055 373 37405 2.91 0.038 3.85 1.20 <0.013 <MDL 1.30 0.136 13.7 0.582 0.164 16.5 0.161
5/13/2015 9A.6.2E 1.0049 14 100 145 14425 3.68 <0.11 <MDL 10.9 0.128 12.7 2.29 0.863 85.9 0.085 0.00782 0.778 0.055 101 10063 2.89 0.057 5.68 1.19 <0.013 <MDL 1.29 0.260 25.8 0.577 0.277 27.6 0.159
5/13/2015 9A.6.3A 1.0076 14 100 136 13503 3.67 <0.11 <MDL 10.9 0.153 15.2 2.28 1.24 124 0.084 0.00762 0.756 0.055 360 35727 2.88 0.057 5.63 1.19 <0.013 <MDL 1.29 0.284 28.2 0.576 0.365 36.2 0.159
5/13/2015 9A.6.3B 1.0074 14 100 93.2 9250 3.67 <0.11 <MDL 10.9 0.126 12.5 2.28 0.708 70.3 0.084 0.00444 0.441 0.055 544 53991 2.88 0.051 5.10 1.19 <0.013 <MDL 1.29 0.186 18.4 0.576 0.265 26.3 0.159
5/13/2015 9A.6.3C 1.0056 14 100 55.5 5524 3.68 <0.11 <MDL 10.9 0.095 9.49 2.29 0.821 81.6 0.085 0.00241 0.239 0.055 531 52766 2.88 0.029 2.88 1.19 <0.013 <MDL 1.29 0.159 15.8 0.577 0.227 22.6 0.159
5/13/2015 9A.6.3D 0.9957 14 100 57.8 5808 3.72 <0.11 <MDL 11.0 0.089 8.93 2.31 0.765 76.8 0.085 0.00259 0.260 0.055 453 45495 2.91 0.027 2.69 1.21 <0.013 <MDL 1.31 0.145 14.5 0.583 0.218 21.9 0.161
5/13/2015 9A.6.3E 1.0008 14 100 160 16029 3.70 <0.11 <MDL 11.0 0.113 11.3 2.30 1.08 108 0.085 0.00832 0.831 0.055 117 11675 2.90 0.057 5.71 1.20 <0.013 <MDL 1.30 0.247 24.7 0.580 0.236 23.6 0.160
5/13/2015 9A.6.4A 0.9929 14 100 143 14436 3.73 <0.11 <MDL 11.1 0.118 11.9 2.32 1.30 131 0.086 0.00751 0.756 0.055 139 13991 2.92 0.056 5.60 1.21 <0.013 <MDL 1.31 0.246 24.8 0.584 0.236 23.8 0.161
5/13/2015 9A.6.4B 0.9996 14 100 80.3 8033 3.70 <0.11 <MDL 11.0 0.091 9.06 2.30 1.18 118 0.085 0.00368 0.369 0.055 380 38055 2.90 0.037 3.71 1.20 <0.013 <MDL 1.30 0.140 14.0 0.580 0.197 19.7 0.160
5/13/2015 9A.6.4C 0.9942 14 100 92.5 9307 3.72 <0.11 <MDL 11.1 0.097 9.80 2.31 0.715 71.9 0.085 0.00410 0.413 0.055 440 44207 2.92 0.039 3.89 1.21 <0.013 <MDL 1.31 0.170 17.1 0.583 0.209 21.0 0.161
5/13/2015 9A.6.4D 0.9953 14 100 149 14924 3.72 0.26 26.2 11.1 0.140 14.0 2.31 3.89 391 0.085 0.00733 0.736 0.055 158 15842 2.91 0.099 9.95 1.21 <0.013 <MDL 1.31 0.259 26.1 0.583 0.235 23.6 0.161
5/13/2015 9A.6.4E 1.0047 14 100 172 17096 3.68 <0.11 <MDL 10.9 0.099 9.89 2.29 2.39 238 0.085 0.00922 0.917 0.055 59.2 5890 2.89 0.061 6.05 1.19 <0.013 <MDL 1.29 0.259 25.8 0.577 0.222 22.1 0.159
5/13/2015 9A.7.1A 0.9975 14 100 133 13345 3.71 <0.11 <MDL 11.0 0.137 13.7 2.31 1.05 105 0.085 0.00682 0.683 0.055 253 25363 2.91 0.053 5.29 1.20 <0.013 <MDL 1.30 0.221 22.2 0.581 0.257 25.7 0.160
5/13/2015 9A.7.1B 1.0085 14 100 114 11312 3.67 <0.11 <MDL 10.9 0.091 9.07 2.28 1.16 115 0.084 0.00557 0.553 0.055 189 18770 2.88 0.045 4.50 1.19 <0.013 <MDL 1.29 0.187 18.6 0.575 0.184 18.3 0.159
5/13/2015 9A.7.1C 0.9999 14 100 68.8 6877 3.70 <0.11 <MDL 11.0 0.099 9.94 2.30 0.767 76.7 0.085 0.00302 0.302 0.055 427 42722 2.90 0.034 3.41 1.20 <0.013 <MDL 1.30 0.165 16.6 0.580 0.219 21.9 0.160
5/13/2015 9A.7.1D 1.0041 14 100 72.1 7179 3.68 <0.11 <MDL 11.0 0.080 8.00 2.29 0.776 77.3 0.085 0.00316 0.315 0.055 298 29648 2.89 0.031 3.07 1.20 <0.013 <MDL 1.29 0.119 11.8 0.578 0.197 19.6 0.159
5/13/2015 9A.7.1E 1.0088 14 100 163 16110 3.67 <0.11 <MDL 10.9 0.112 11.1 2.28 0.999 99.1 0.084 0.00849 0.841 0.055 76.0 7529 2.87 0.048 4.79 1.19 <0.013 <MDL 1.29 0.243 24.1 0.575 0.211 20.9 0.159
5/13/2015 9A.7.2A 1.0088 14 100 149 14807 3.67 <0.11 <MDL 10.9 0.138 13.7 2.28 1.40 139 0.084 0.00771 0.764 0.055 137 13585 2.87 0.059 5.89 1.19 <0.013 <MDL 1.29 0.244 24.2 0.575 0.239 23.7 0.159
5/13/2015 9A.7.2B 0.9994 14 100 92.4 9246 3.70 <0.11 <MDL 11.0 0.106 10.6 2.30 0.862 86.3 0.085 0.00455 0.455 0.055 298 29818 2.90 0.038 3.79 1.20 <0.013 <MDL 1.30 0.161 16.1 0.580 0.208 20.8 0.160
5/13/2015 9A.7.2C 1.0008 14 100 106 10569 3.70 <0.11 <MDL 11.0 0.118 11.7 2.30 0.688 68.7 0.085 0.00518 0.518 0.055 224 22376 2.90 0.060 5.99 1.20 <0.013 <MDL 1.30 0.204 20.3 0.580 0.228 22.8 0.160
5/13/2015 9A.7.2D 1.0012 14 100 98.1 9800 3.70 0.12 12.3 11.0 0.103 10.2 2.30 0.598 59.8 0.085 0.00496 0.496 0.055 276 27593 2.90 0.064 6.43 1.20 <0.013 <MDL 1.30 0.220 22.0 0.579 0.243 24.3 0.160
5/13/2015 9A.7.2E 0.9919 14 100 163 16449 3.73 <0.11 <MDL 11.1 0.104 10.4 2.32 1.48 149 0.086 0.00827 0.834 0.055 50.7 5112 2.92 0.064 6.41 1.21 <0.013 <MDL 1.31 0.274 27.6 0.585 0.198 20.0 0.161
5/13/2015 9A.7.3A 1.0128 14 100 117 11506 3.65 <0.11 <MDL 10.9 0.145 14.3 2.27 0.840 83.0 0.084 0.00591 0.584 0.054 398 39328 2.86 0.057 5.60 1.18 <0.013 <MDL 1.28 0.198 19.5 0.573 0.276 27.2 0.158
5/13/2015 9A.7.3B 1.0040 14 100 94.3 9388 3.69 <0.11 <MDL 11.0 0.131 13.1 2.29 0.839 83.6 0.085 0.00450 0.448 0.055 406 40436 2.89 0.052 5.16 1.20 <0.013 <MDL 1.29 0.190 18.9 0.578 0.258 25.7 0.159
5/13/2015 9A.7.3C 0.9997 14 100 60.9 6093 3.70 <0.11 <MDL 11.0 0.088 8.82 2.30 0.698 69.9 0.085 0.00280 0.280 0.055 410 41028 2.90 0.033 3.30 1.20 <0.013 <MDL 1.30 0.148 14.8 0.580 0.219 21.9 0.160
5/13/2015 9A.7.3D 1.0008 14 100 105 10494 3.70 0.13 12.9 11.0 0.119 11.9 2.30 1.65 165 0.085 0.00560 0.559 0.055 265 26458 2.90 0.069 6.88 1.20 <0.013 <MDL 1.30 0.235 23.5 0.580 0.250 24.9 0.160
5/13/2015 9A.7.3E 1.0032 14 100 141 14017 3.69 <0.11 <MDL 11.0 0.123 12.2 2.29 1.11 111 0.085 0.00765 0.762 0.055 98.0 9771 2.89 0.059 5.83 1.20 <0.013 <MDL 1.30 0.248 24.8 0.578 0.247 24.6 0.159
5/13/2015 9A.7.4A 0.9930 14 100 145 14556 3.73 0.14 14.4 11.1 0.153 15.4 2.32 1.99 200 0.086 0.00730 0.735 0.055 99.3 10000 2.92 0.073 7.37 1.21 <0.013 <MDL 1.31 0.236 23.8 0.584 0.269 27.1 0.161
5/13/2015 9A.7.4B 1.0073 14 100 139 13785 3.67 <0.11 <MDL 10.9 0.150 14.9 2.28 1.41 140 0.084 0.00698 0.693 0.055 221 21959 2.88 0.065 6.43 1.19 <0.013 <MDL 1.29 0.252 25.0 0.576 0.279 27.7 0.159
5/13/2015 9A.7.4C 1.0090 14 100 89.1 8826 3.67 0.11 11.1 10.9 0.128 12.6 2.28 0.619 61.4 0.084 0.00435 0.431 0.055 532 52744 2.87 0.076 7.56 1.19 <0.013 <MDL 1.29 0.214 21.2 0.575 0.283 28.0 0.159
5/13/2015 9A.7.4D 0.9961 14 100 108 10843 3.71 <0.11 <MDL 11.0 0.110 11.1 2.31 1.01 102 0.085 0.00514 0.516 0.055 242 24341 2.91 0.056 5.67 1.20 <0.013 <MDL 1.31 0.225 22.6 0.582 0.262 26.3 0.161
5/13/2015 9A.7.4E 1.0050 14 100 127 12623 3.68 <0.11 <MDL 10.9 0.113 11.3 2.29 1.17 116 0.085 0.00676 0.673 0.055 153 15189 2.89 0.060 6.00 1.19 <0.013 <MDL 1.29 0.214 21.3 0.577 0.212 21.1 0.159
5/13/2015 9A.8.1A 0.9990 14 100 129 12963 3.70 <0.11 <MDL 11.0 0.131 13.2 2.30 0.841 84.2 0.085 0.00665 0.666 0.055 189 18913 2.90 0.060 6.02 1.20 <0.013 <MDL 1.30 0.232 23.3 0.581 0.224 22.4 0.160
5/13/2015 9A.8.1B 0.9960 14 100 82.4 8271 3.71 <0.11 <MDL 11.0 0.094 9.44 2.31 0.846 84.9 0.085 0.00415 0.416 0.055 377 37878 2.91 0.041 4.15 1.20 <0.013 <MDL 1.31 0.145 14.5 0.582 0.226 22.7 0.161
5/13/2015 9A.8.1C 1.0087 14 100 96.5 9570 3.67 0.18 18.2 10.9 0.104 10.3 2.28 0.695 68.9 0.084 0.00486 0.482 0.055 276 27315 2.87 0.081 7.98 1.19 <0.013 <MDL 1.29 0.180 17.8 0.575 0.224 22.2 0.159
5/13/2015 9A.8.1D 0.9989 14 100 113 11349 3.70 0.18 17.5 11.0 0.115 11.5 2.30 0.714 71.5 0.085 0.00580 0.581 0.055 170 16989 2.90 0.085 8.46 1.20 <0.013 <MDL 1.30 0.239 23.9 0.581 0.238 23.8 0.160
5/13/2015 9A.8.1E 1.0083 14 100 149 14783 3.67 <0.11 <MDL 10.9 0.130 12.8 2.28 1.26 125 0.084 0.00754 0.748 0.055 109 10773 2.88 0.063 6.24 1.19 <0.013 <MDL 1.29 0.241 23.9 0.575 0.209 20.8 0.159
5/13/2015 9A.8.2A 0.9992 14 100 99.8 9985 3.70 <0.11 <MDL 11.0 0.149 14.9 2.30 0.776 77.7 0.085 0.00487 0.487 0.055 613 61322 2.90 0.053 5.27 1.20 <0.013 <MDL 1.30 0.182 18.2 0.580 0.202 20.2 0.160
5/13/2015 9A.8.2B 1.0045 14 100 84.8 8438 3.68 <0.11 <MDL 11.0 0.104 10.4 2.29 1.05 105 0.085 0.00425 0.423 0.055 234 23273 2.89 0.047 4.66 1.19 <0.013 <MDL 1.29 0.149 14.9 0.577 0.192 19.1 0.159
5/13/2015 9A.8.2C 1.0179 14 100 84.6 8310 3.63 <0.11 <MDL 10.8 0.106 10.4 2.26 0.711 69.8 0.084 0.00386 0.380 0.054 239 23512 2.85 0.051 4.97 1.18 <0.013 <MDL 1.28 0.153 15.0 0.570 0.149 14.6 0.157
5/13/2015 9A.8.2D 0.9912 14 100 73.9 7453 3.73 <0.11 <MDL 11.1 0.088 8.86 2.32 0.711 71.7 0.086 0.00314 0.317 0.055 317 31943 2.93 0.037 3.77 1.21 <0.013 <MDL 1.31 0.147 14.8 0.585 0.157 15.8 0.161
5/13/2015 9A.8.2E 1.0084 14 100 137 13574 3.67 <0.11 <MDL 10.9 0.135 13.4 2.28 1.04 103 0.084 0.00699 0.693 0.055 158 15656 2.88 0.065 6.47 1.19 <0.013 <MDL 1.29 0.233 23.1 0.575 0.219 21.7 0.159
5/13/2015 9A.8.3A 0.9998 14 100 80.1 8011 3.70 <0.11 <MDL 11.0 0.139 13.9 2.30 0.609 60.9 0.085 0.00406 0.406 0.055 530 53057 2.90 0.066 6.63 1.20 <0.013 <MDL 1.30 0.219 21.9 0.580 0.362 36.2 0.160
5/13/2015 9A.8.3B 1.0160 14 100 132 13002 3.64 <0.11 <MDL 10.8 0.124 12.2 2.26 0.835 82.2 0.084 0.00643 0.633 0.054 147 14515 2.85 0.075 7.34 1.18 <0.013 <MDL 1.28 0.227 22.4 0.571 0.261 25.7 0.157
5/13/2015 9A.8.3C 1.0088 14 100 97.3 9643 3.67 <0.11 <MDL 10.9 0.132 13.1 2.28 0.633 62.8 0.084 0.00419 0.416 0.055 450 44590 2.87 0.071 7.00 1.19 <0.013 <MDL 1.29 0.191 18.9 0.575 0.224 22.2 0.159
5/13/2015 9A.8.3D 1.0027 14 100 100 9977 3.69 0.24 23.7 11.0 0.144 14.4 2.29 0.634 63.3 0.085 0.00477 0.476 0.055 332 33065 2.89 0.093 9.27 1.20 <0.013 <MDL 1.30 0.176 17.5 0.578 0.198 19.8 0.160
5/13/2015 9A.8.3E 0.9975 14 100 125 12555 3.71 <0.11 <MDL 11.0 0.099 9.97 2.31 0.970 97.2 0.085 0.00646 0.648 0.055 57.2 5733 2.91 0.058 5.85 1.20 <0.013 <MDL 1.30 0.218 21.9 0.581 0.162 16.3 0.160
5/13/2015 9A.8.4A 1.0049 14 100 103 10204 3.68 <0.11 <MDL 10.9 0.119 11.9 2.29 0.772 76.8 0.085 0.00521 0.518 0.055 349 34740 2.89 0.046 4.59 1.19 <0.013 <MDL 1.29 0.176 17.5 0.577 0.238 23.7 0.159
5/13/2015 9A.8.4B 1.0047 14 100 71.8 7143 3.68 <0.11 <MDL 10.9 0.089 8.84 2.29 0.739 73.5 0.085 0.00348 0.346 0.055 382 38009 2.89 0.034 3.43 1.19 <0.013 <MDL 1.29 0.127 12.6 0.577 0.177 17.6 0.159
5/13/2015 9A.8.4C 0.9979 14 100 65.3 6546 3.71 <0.11 <MDL 11.0 0.077 7.71 2.30 0.763 76.5 0.085 0.00306 0.306 0.055 255 25586 2.91 0.027 2.75 1.20 <0.013 <MDL 1.30 0.137 13.8 0.581 0.133 13.3 0.160
5/13/2015 9A.8.4D 0.9969 14 100 84.5 8479 3.71 <0.11 <MDL 11.0 0.097 9.73 2.31 0.698 70.0 0.085 0.00452 0.453 0.055 393 39374 2.91 0.040 3.99 1.20 <0.013 <MDL 1.30 0.189 18.9 0.582 0.225 22.6 0.160
5/13/2015 9A.8.4E 1.0052 14 100 68.0 6761 3.68 <0.11 <MDL 10.9 0.077 7.68 2.29 0.704 70.1 0.085 0.00317 0.315 0.055 408 40557 2.88 0.031 3.10 1.19 <0.013 <MDL 1.29 0.126 12.5 0.577 0.160 15.9 0.159
5/13/2015 9A.9.1A 1.0102 14 100 103 10156 3.66 <0.11 <MDL 10.9 0.139 13.7 2.28 0.892 88.3 0.084 0.00528 0.523 0.054 421 41641 2.87 0.051 5.02 1.19 <0.013 <MDL 1.29 0.204 20.2 0.574 0.282 27.9 0.158
5/13/2015 9A.9.1B 1.0040 14 100 71.3 7105 3.69 <0.11 <MDL 11.0 0.092 9.21 2.29 0.793 78.9 0.085 0.00354 0.352 0.055 376 37402 2.89 0.032 3.21 1.20 <0.013 <MDL 1.29 0.130 12.9 0.578 0.171 17.0 0.159
5/13/2015 9A.9.1C 1.0004 14 100 23.7 2374 3.70 <0.11 <MDL 11.0 0.113 11.3 2.30 0.202 20.2 0.085 0.00139 0.139 0.055 1440 143979 2.90 <0.012 <MDL 1.20 <0.013 <MDL 1.30 0.054 5.40 0.580 0.056 5.61 0.160
5/13/2015 9A.9.1D 0.9958 14 100 58.2 5845 3.72 <0.11 <MDL 11.0 0.081 8.10 2.31 0.676 67.9 0.085 0.00261 0.262 0.055 365 36623 2.91 0.025 2.48 1.21 <0.013 <MDL 1.31 0.118 11.9 0.582 0.127 12.7 0.161
5/13/2015 9A.9.1E 1.013 14 100 60.4 5967 3.65 <0.11 <MDL 10.9 0.077 7.65 2.27 0.762 75.2 0.084 0.00280 0.276 0.054 370 36543 2.86 0.038 3.78 1.18 0.017 1.73 1.28 0.096 9.47 0.573 0.154 15.2 0.158
5/13/2015 9A.9.2A 1.0052 14 100 93.4 9296 3.68 <0.11 <MDL 10.9 0.193 19.2 2.29 0.866 86.2 0.085 0.00576 0.573 0.055 478 47598 2.88 0.079 7.85 1.19 <0.013 <MDL 1.29 0.301 29.9 0.577 0.732 72.8 0.159
5/13/2015 9A.9.2B 1.0003 14 100 61.4 6138 3.70 <0.11 <MDL 11.0 0.098 9.82 2.30 0.740 74.0 0.085 0.00305 0.305 0.055 382 38205 2.90 0.039 3.93 1.20 <0.013 <MDL 1.30 0.127 12.6 0.580 0.189 18.9 0.160
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mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL
Date 
collected
Sample 
location
Sample 
weight (g)
Extract 
volume 
(mL)
Final 
volume 
(mL)
MDL (aqueous): 0.037 0.11 0.023 0.00085 0.00055 0.029 0.012 0.013 0.0058 0.0016
Ca Al  As   B  Ba  Be Cd  Co Cr  Cu 
5/13/2015 9A.9.2C 0.9998 14 100 80.3 8032 3.70 <0.11 <MDL 11.0 0.115 11.6 2.30 0.651 65.1 0.085 0.00395 0.395 0.055 446 44599 2.90 0.055 5.55 1.20 <0.013 <MDL 1.30 0.178 17.8 0.580 0.235 23.5 0.160
5/13/2015 9A.9.2D 1.002 14 100 65.2 6509 3.69 <0.11 <MDL 11.0 0.097 9.69 2.30 0.795 79.4 0.085 0.00308 0.307 0.055 399 39772 2.89 0.042 4.15 1.20 0.014 1.44 1.30 0.117 11.6 0.579 0.166 16.6 0.160
5/13/2015 9A.9.2E 1.004 14 100 67.1 6684 3.69 <0.11 <MDL 11.0 0.079 7.88 2.29 0.775 77.2 0.085 0.00301 0.300 0.055 377 37570 2.89 0.039 3.86 1.20 <0.013 <MDL 1.29 0.111 11.0 0.578 0.159 15.8 0.159
5/13/2015 9A.9.3A 1.0003 14 100 97.5 9744 3.70 <0.11 <MDL 11.0 0.144 14.4 2.30 0.771 77.0 0.085 0.00522 0.522 0.055 406 40564 2.90 0.066 6.60 1.20 <0.013 <MDL 1.30 0.200 20.0 0.580 0.325 32.5 0.160
5/13/2015 9A.9.3B 1.0064 14 100 57.9 5757 3.68 <0.11 <MDL 10.9 0.092 9.12 2.29 0.747 74.3 0.084 0.00282 0.280 0.055 369 36686 2.88 0.040 3.95 1.19 0.016 1.57 1.29 0.106 10.5 0.576 0.187 18.5 0.159
5/13/2015 9A.9.3C 1.0008 14 100 75.0 7498 3.70 <0.11 <MDL 11.0 0.112 11.2 2.30 0.786 78.5 0.085 0.00350 0.350 0.055 458 45721 2.90 0.047 4.69 1.20 <0.013 <MDL 1.30 0.141 14.0 0.580 0.251 25.1 0.160
5/13/2015 9A.9.3D 1.0069 14 100 106 10498 3.67 <0.11 <MDL 10.9 0.143 14.2 2.28 0.908 90.1 0.084 0.00498 0.494 0.055 390 38746 2.88 0.066 6.57 1.19 <0.013 <MDL 1.29 0.198 19.6 0.576 0.327 32.4 0.159
5/13/2015 9A.9.3E 0.9999 14 100 103 10304 3.70 <0.11 <MDL 11.0 0.149 14.9 2.30 0.835 83.6 0.085 0.00546 0.546 0.055 392 39154 2.90 0.069 6.90 1.20 <0.013 <MDL 1.30 0.219 21.9 0.580 0.354 35.4 0.160
samples analyzed 160 160 160 160 160 160 160 160 160 160
detects 160 10 160 160 160 160 159 6 160 160
% detects 100 6.3 100 100 100 100 99 3.8 100 100
min 0.9892 14 100 23.7 2374 3.63 0.112 11.1 10.8 0.058 5.82 2.26 0.202 20.2 0.083 0.00139 0.139 0.054 50.7 5112 2.85 0.020 1.96 1.18 0.014 1.44 1.28 0.054 5.40 0.570 0.056 5.61 0.157
max 1.0184 14 100 198 19693 3.74 0.261 26.2 11.1 0.193 19.2 2.33 3.89 391 0.086 0.00989 0.989 0.056 1440 143979 2.93 0.136 13.6 1.21 0.021 2.08 1.31 1.80 179 0.586 1.31 130 0.162
mean 1.003 14 100 93.3 9303 3.69 0.162 16.2 11.0 0.110 11.0 2.29 0.862 85.9 0.085 0.00462 0.460 0.055 374 37342 2.89 0.046 4.62 1.20 0.017 1.65 1.30 0.19 18.5 0.578 0.23 23.0 0.160
range 0.0292 0 0 175 17319 0.11 0.149 15.1 0.3 0.134 13.4 0.07 3.69 371 0.002 0.00851 0.851 0.002 1390 138868 0.08 0.116 11.6 0.03 0.007 0.65 0.04 1.75 174 0.017 1.25 125 0.005
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Date 
collected
Sample 
location
Sample 
weight (g)
Extract 
volume 
(mL)
Final 
volume 
(mL)
MDL (aqueous):
5/13/2015 9A.1.1A 0.9952 14 100
5/13/2015 9A.1.1B 0.9983 14 100
5/13/2015 9A.1.1C 1.0015 14 100
5/13/2015 9A.1.1D 1.0032 14 100
5/13/2015 9A.1.1E 0.9958 14 100
5/13/2015 9A.1.2A 1.0015 14 100
5/13/2015 9A.1.2B 1.0073 14 100
5/13/2015 9A.1.2C 0.9936 14 100
5/13/2015 9A.1.2D 1.0109 14 100
5/13/2015 9A.1.2E 0.9995 14 100
5/13/2015 9A.1.3A 0.9959 14 100
5/13/2015 9A.1.3B 1.0042 14 100
5/13/2015 9A.1.3C 0.9948 14 100
5/13/2015 9A.1.3D 0.9978 14 100
5/13/2015 9A.1.3E 1.0074 14 100
5/13/2015 9A.2.1A 1.0065 14 100
5/13/2015 9A.2.1B 1.0173 14 100
5/13/2015 9A.2.1C 1.0148 14 100
5/13/2015 9A.2.1D 1.0174 14 100
5/13/2015 9A.2.1E 1.0004 14 100
5/13/2015 9A.2.2A 1.0067 14 100
5/13/2015 9A.2.2B 0.9928 14 100
5/13/2015 9A.2.2C 1.0000 14 100
5/13/2015 9A.2.2D 1.0001 14 100
5/13/2015 9A.2.2E 0.9966 14 100
5/13/2015 9A.2.3A 0.9943 14 100
5/13/2015 9A.2.3B 0.9942 14 100
5/13/2015 9A.2.3C 0.9923 14 100
5/13/2015 9A.2.3D 1.0036 14 100
5/13/2015 9A.2.3E 1.0105 14 100
5/13/2015 9A.3.1A 1.0070 14 100
5/13/2015 9A.3.1B 0.9940 14 100
5/13/2015 9A.3.1C 1.0182 14 100
5/13/2015 9A.3.1D 1.0045 14 100
5/13/2015 9A.3.1E 0.9988 14 100
5/13/2015 9A.3.2A 1.0028 14 100
5/13/2015 9A.3.2B 0.9909 14 100
5/13/2015 9A.3.2C 1.0126 14 100
5/13/2015 9A.3.2D 0.9995 14 100
5/13/2015 9A.3.2E 1.0184 14 100
5/13/2015 9A.3.3A 1.0038 14 100
5/13/2015 9A.3.3B 1.0082 14 100
5/13/2015 9A.3.3C 1.0058 14 100
5/13/2015 9A.3.3D 1.009 14 100
5/13/2015 9A.3.3E 0.9892 14 100
5/13/2015 9A.4.1A 0.9976 14 100
5/13/2015 9A.4.1B 1.0092 14 100
5/13/2015 9A.4.1C 0.9926 14 100
5/13/2015 9A.4.1D 1.0183 14 100
5/13/2015 9A.4.1E 0.9954 14 100
5/13/2015 9A.4.2A 1.0017 14 100
5/13/2015 9A.4.2B 1.004 14 100
5/13/2015 9A.4.2C 1.0042 14 100
5/13/2015 9A.4.2D 0.9993 14 100
5/13/2015 9A.4.2E 1.0071 14 100
5/13/2015 9A.4.3A 1.0089 14 100
5/13/2015 9A.4.3B 1.0014 14 100
5/13/2015 9A.4.3C 1.0008 14 100
5/13/2015 9A.4.3D 1.0042 14 100
5/13/2015 9A.4.3E 1.0055 14 100
5/13/2015 9A.4.4A 1.0073 14 100
5/13/2015 9A.4.4B 1.0064 14 100
5/13/2015 9A.4.4C 1.0116 14 100
5/13/2015 9A.4.4D 1.0078 14 100
5/13/2015 9A.4.4E 1.0108 14 100
5/13/2015 9A.5.1A 0.9936 14 100
5/13/2015 9A.5.1B 1.0126 14 100
5/13/2015 9A.5.1C 0.9997 14 100
5/13/2015 9A.5.1D 1.0066 14 100
5/13/2015 9A.5.1E 1.0077 14 100
5/13/2015 9A.5.2A 0.9963 14 100
5/13/2015 9A.5.2B 0.9904 14 100
5/13/2015 9A.5.2C 1.0052 14 100
5/13/2015 9A.5.2D 1.0042 14 100
5/13/2015 9A.5.2E 1.0034 14 100
5/13/2015 9A.5.3A 0.9910 14 100
mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL
0.024 0.016 0.11 0.027 0.0015 0.022 0.036 0.043 0.073 0.041
140 14098 2.41 10.0 1006 1.61 <0.11 <MDL 11.1 287 28837 2.71 5.14 517 0.151 <0.022 <MDL 2.21 10.3 1031 3.62 0.182 18.3 4.32 5.01 504 7.34 0.271 27.2 4.12
121 12169 2.40 7.84 786 1.60 <0.11 <MDL 11.0 325 32508 2.70 3.27 328 0.150 <0.022 <MDL 2.20 31.9 3200 3.61 0.133 13.3 4.31 5.50 551 7.31 0.255 25.5 4.11
110 10984 2.40 11.3 1124 1.60 <0.11 <MDL 11.0 228 22739 2.70 5.29 529 0.150 <0.022 <MDL 2.20 49.1 4903 3.59 0.102 10.2 4.29 7.67 766 7.29 0.184 18.3 4.09
105 10464 2.39 9.36 933 1.59 <0.11 <MDL 11.0 193 19257 2.69 4.26 425 0.150 <0.022 <MDL 2.19 21.1 2103 3.59 0.103 10.3 4.29 5.57 555 7.28 0.148 14.8 4.09
110 11039 2.41 8.29 832 1.61 <0.11 <MDL 11.0 235 23553 2.71 4.70 472 0.151 <0.022 <MDL 2.21 14.1 1418 3.62 0.107 10.7 4.32 5.23 525 7.33 0.165 16.6 4.12
197 19702 2.40 14.5 1451 1.60 <0.11 <MDL 11.0 191 19081 2.70 6.04 603 0.150 <0.022 <MDL 2.20 5.45 544 3.59 0.252 25.2 4.29 4.14 414 7.29 0.425 42.4 4.09
101 9988 2.38 7.75 770 1.59 <0.11 <MDL 10.9 209 20796 2.68 2.48 246 0.149 <0.022 <MDL 2.18 33.7 3349 3.57 0.103 10.2 4.27 5.01 497 7.25 0.152 15.1 4.07
111 11173 2.42 13.0 1311 1.61 <0.11 <MDL 11.1 163 16411 2.72 3.86 388 0.151 <0.022 <MDL 2.21 45.4 4566 3.62 0.114 11.5 4.33 6.62 667 7.35 0.188 18.9 4.13
103 10144 2.37 9.36 926 1.58 <0.11 <MDL 10.9 251 24780 2.67 2.39 237 0.148 <0.022 <MDL 2.18 42.1 4170 3.56 0.104 10.3 4.25 4.64 459 7.22 0.145 14.4 4.06
185 18534 2.40 14.2 1424 1.60 <0.11 <MDL 11.0 122 12161 2.70 4.97 497 0.150 <0.022 <MDL 2.20 3.45 346 3.60 0.205 20.5 4.30 5.85 585 7.30 0.358 35.8 4.10
195 19585 2.41 13.4 1344 1.61 <0.11 <MDL 11.0 148 14831 2.71 8.11 814 0.151 <0.022 <MDL 2.21 8.55 858 3.61 0.270 27.1 4.32 4.33 434 7.33 0.445 44.7 4.12
167 16651 2.39 13.2 1316 1.59 <0.11 <MDL 11.0 281 27943 2.69 4.03 401 0.149 0.034 3.36 2.19 25.6 2547 3.58 0.237 23.6 4.28 3.69 368 7.27 0.190 19.0 4.08
83.5 8394 2.41 7.14 718 1.61 <0.11 <MDL 11.1 339 34053 2.71 2.11 212 0.151 <0.022 <MDL 2.21 15.2 1533 3.62 0.100 10.1 4.32 2.84 286 7.34 0.123 12.4 4.12
115 11527 2.41 10.8 1083 1.60 <0.11 <MDL 11.0 293 29379 2.71 2.67 267 0.150 <0.022 <MDL 2.20 20.4 2048 3.61 0.133 13.4 4.31 3.97 398 7.32 0.162 16.2 4.11
164 16269 2.38 12.9 1282 1.59 <0.11 <MDL 10.9 230 22786 2.68 3.61 358 0.149 <0.022 <MDL 2.18 8.55 849 3.57 0.190 18.8 4.27 5.74 570 7.25 0.969 96.2 4.07
176 17496 2.38 14.1 1404 1.59 0.118 11.7 10.9 242 24014 2.68 4.78 475 0.149 <0.022 <MDL 2.19 4.94 491 3.58 0.228 22.6 4.27 3.94 392 7.25 0.276 27.5 4.07
159 15641 2.36 12.1 1191 1.57 <0.11 <MDL 10.8 290 28529 2.65 5.58 549 0.147 <0.022 <MDL 2.16 17.8 1747 3.54 0.211 20.8 4.23 4.62 454 7.18 0.270 26.6 4.03
121 11934 2.36 8.83 870 1.58 <0.11 <MDL 10.8 250 24603 2.66 4.32 425 0.148 <0.022 <MDL 2.17 13.4 1316 3.55 0.121 11.9 4.24 6.31 621 7.19 0.190 18.7 4.04
90.0 8842 2.36 8.25 811 1.57 <0.11 <MDL 10.8 248 24402 2.65 3.43 337 0.147 <0.022 <MDL 2.16 18.0 1772 3.54 0.094 9.22 4.23 5.46 536 7.18 0.177 17.4 4.03
192 19226 2.40 16.1 1613 1.60 0.114 11.4 11.0 164 16422 2.70 5.21 521 0.150 <0.022 <MDL 2.20 1.82 182 3.60 0.242 24.2 4.30 6.34 634 7.30 0.625 62.5 4.10
202 20064 2.38 15.9 1581 1.59 0.133 13.2 10.9 245 24353 2.68 5.25 522 0.149 0.025 2.47 2.19 7.81 775 3.58 0.260 25.8 4.27 3.93 390 7.25 0.496 49.2 4.07
92.3 9297 2.42 10.6 1070 1.61 <0.11 <MDL 11.1 202 20336 2.72 3.77 380 0.151 <0.022 <MDL 2.22 26.6 2676 3.63 0.107 10.8 4.33 6.65 670 7.35 0.202 20.3 4.13
97.3 9726 2.40 15.1 1507 1.60 <0.11 <MDL 11.0 228 22812 2.70 4.25 425 0.150 <0.022 <MDL 2.20 20.7 2075 3.60 0.098 9.79 4.30 7.83 783 7.30 0.169 16.9 4.10
143 14265 2.40 16.3 1635 1.60 <0.11 <MDL 11.0 170 17002 2.70 5.17 517 0.150 <0.022 <MDL 2.20 32.8 3275 3.60 0.167 16.7 4.30 8.21 821 7.30 0.198 19.8 4.10
241 24148 2.41 15.0 1509 1.61 0.132 13.3 11.0 266 26665 2.71 4.09 410 0.151 0.041 4.13 2.21 8.68 871 3.61 0.286 28.7 4.31 4.14 416 7.32 0.212 21.3 4.11
188 18919 2.41 15.3 1537 1.61 0.143 14.4 11.1 283 28437 2.72 4.28 431 0.151 0.031 3.13 2.21 3.77 380 3.62 0.224 22.6 4.32 3.52 354 7.34 0.454 45.6 4.12
97.9 9852 2.41 10.2 1023 1.61 <0.11 <MDL 11.1 221 22186 2.72 3.00 302 0.151 <0.022 <MDL 2.21 13.4 1346 3.62 0.121 12.2 4.33 5.49 552 7.34 0.204 20.5 4.12
92.9 9363 2.42 9.88 996 1.61 <0.11 <MDL 11.1 229 23070 2.72 2.18 220 0.151 <0.022 <MDL 2.22 16.5 1665 3.63 0.113 11.4 4.33 5.66 571 7.36 0.169 17.0 4.13
152 15158 2.39 14.8 1474 1.59 <0.11 <MDL 11.0 254 25321 2.69 3.68 367 0.149 <0.022 <MDL 2.19 16.1 1599 3.59 0.180 17.9 4.28 4.84 483 7.27 0.224 22.3 4.09
204 20232 2.38 18.1 1788 1.58 <0.11 <MDL 10.9 127 12561 2.67 6.79 672 0.148 <0.022 <MDL 2.18 1.60 158 3.56 0.246 24.3 4.26 6.90 683 7.22 0.531 52.5 4.06
181 17948 2.38 13.5 1343 1.59 0.120 11.9 10.9 301 29919 2.68 4.79 476 0.149 0.028 2.76 2.18 4.90 486 3.57 0.216 21.4 4.27 3.40 338 7.25 0.525 52.1 4.07
119 11958 2.41 14.3 1436 1.61 <0.11 <MDL 11.1 206 20699 2.72 6.01 605 0.151 <0.022 <MDL 2.21 9.77 983 3.62 0.110 11.1 4.33 7.42 746 7.34 0.188 18.9 4.12
124 12137 2.36 10.3 1008 1.57 <0.11 <MDL 10.8 222 21834 2.65 5.89 578 0.147 <0.022 <MDL 2.16 12.9 1269 3.54 0.123 12.1 4.22 7.46 733 7.17 0.192 18.8 4.03
110 10978 2.39 9.08 904 1.59 <0.11 <MDL 11.0 247 24556 2.69 7.42 738 0.149 <0.022 <MDL 2.19 11.0 1095 3.58 0.107 10.7 4.28 7.25 722 7.27 0.192 19.1 4.08
192 19211 2.40 16.6 1664 1.60 <0.11 <MDL 11.0 194 19418 2.70 4.36 436 0.150 <0.022 <MDL 2.20 2.84 285 3.60 0.205 20.5 4.31 6.57 658 7.31 0.362 36.2 4.10
185 18404 2.39 13.7 1366 1.60 0.122 12.2 11.0 291 29057 2.69 4.41 440 0.150 <0.022 <MDL 2.19 4.47 446 3.59 0.232 23.1 4.29 3.90 389 7.28 0.251 25.0 4.09
109 10990 2.42 8.55 862 1.61 <0.11 <MDL 11.1 222 22387 2.72 5.90 596 0.151 <0.022 <MDL 2.22 15.4 1553 3.63 0.110 11.1 4.34 6.72 678 7.37 1.09 110 4.14
112 11043 2.37 11.6 1149 1.58 <0.11 <MDL 10.9 184 18204 2.67 5.83 576 0.148 <0.022 <MDL 2.17 20.2 1999 3.56 0.145 14.4 4.25 8.37 826 7.21 0.179 17.6 4.05
103 10285 2.40 9.04 905 1.60 <0.11 <MDL 11.0 186 18638 2.70 4.98 498 0.150 <0.022 <MDL 2.20 15.9 1592 3.60 0.099 9.91 4.30 7.24 725 7.30 0.178 17.8 4.10
236 23184 2.36 23.0 2257 1.57 0.150 14.7 10.8 77.7 7631 2.65 4.00 393 0.147 <0.022 <MDL 2.16 2.17 213 3.53 0.288 28.3 4.22 7.73 759 7.17 0.581 57.0 4.03
214 21362 2.39 17.6 1754 1.59 0.144 14.3 11.0 311 30941 2.69 6.06 604 0.149 0.028 2.80 2.19 7.23 721 3.59 0.266 26.5 4.28 3.33 332 7.27 0.302 30.1 4.08
200 19802 2.38 17.4 1729 1.59 0.128 12.7 10.9 235 23288 2.68 4.83 479 0.149 <0.022 <MDL 2.18 12.1 1198 3.57 0.236 23.4 4.27 4.98 494 7.24 0.284 28.2 4.07
180 17877 2.39 18.3 1820 1.59 0.116 11.5 10.9 240 23824 2.68 5.25 522 0.149 <0.022 <MDL 2.19 17.1 1700 3.58 0.223 22.2 4.28 5.70 567 7.26 0.326 32.5 4.08
122 12113 2.38 12.2 1205 1.59 <0.11 <MDL 10.9 219 21726 2.68 4.77 473 0.149 <0.022 <MDL 2.18 14.7 1457 3.57 0.148 14.7 4.26 7.49 742 7.23 0.215 21.3 4.06
228 23077 2.43 23.4 2368 1.62 0.174 17.6 11.1 96.1 9715 2.73 2.55 258 0.152 <0.022 <MDL 2.22 5.52 558 3.64 0.302 30.5 4.35 7.29 737 7.38 0.546 55.2 4.14
231 23116 2.41 18.4 1845 1.60 0.146 14.7 11.0 242 24291 2.71 7.82 784 0.150 0.027 2.70 2.21 5.26 527 3.61 0.267 26.8 4.31 3.62 363 7.32 0.254 25.4 4.11
133 13174 2.38 10.9 1079 1.59 <0.11 <MDL 10.9 264 26188 2.68 4.10 407 0.149 <0.022 <MDL 2.18 7.78 771 3.57 0.138 13.7 4.26 6.62 656 7.23 0.193 19.1 4.06
118 11922 2.42 10.4 1047 1.61 <0.11 <MDL 11.1 183 18451 2.72 4.33 436 0.151 <0.022 <MDL 2.22 16.6 1668 3.63 0.123 12.4 4.33 7.59 765 7.35 0.216 21.7 4.13
179 17600 2.36 16.9 1664 1.57 <0.11 <MDL 10.8 183 17949 2.65 5.48 538 0.147 <0.022 <MDL 2.16 19.5 1918 3.54 0.225 22.1 4.22 7.07 694 7.17 0.255 25.1 4.03
216 21700 2.41 20.9 2100 1.61 0.147 14.8 11.1 177 17817 2.71 5.00 502 0.151 <0.022 <MDL 2.21 2.15 216 3.62 0.298 30.0 4.32 5.72 575 7.33 0.362 36.4 4.12
222 22155 2.40 19.2 1922 1.60 0.156 15.5 11.0 295 29435 2.70 5.77 576 0.150 <0.022 <MDL 2.20 2.62 261 3.59 0.267 26.6 4.29 3.48 347 7.29 0.279 27.9 4.09
228 22733 2.39 20.0 1987 1.59 0.169 16.9 11.0 287 28597 2.69 5.21 519 0.149 <0.022 <MDL 2.19 12.5 1250 3.59 0.280 27.9 4.28 3.47 346 7.27 0.207 20.6 4.08
462 46041 2.39 4.08 407 1.59 <0.11 <MDL 11.0 444 44232 2.69 5.52 550 0.149 0.104 10.4 2.19 17.2 1709 3.58 0.377 37.5 4.28 1.86 185 7.27 0.358 35.6 4.08
284 28462 2.40 19.5 1952 1.60 <0.11 <MDL 11.0 283 28315 2.70 7.68 768 0.150 0.032 3.16 2.20 27.2 2720 3.60 0.293 29.3 4.30 3.74 374 7.31 0.229 22.9 4.10
245 24366 2.38 22.1 2197 1.59 0.182 18.0 10.9 78.3 7775 2.68 6.13 609 0.149 <0.022 <MDL 2.18 1.23 122 3.57 0.305 30.3 4.27 4.55 452 7.25 0.198 19.6 4.07
221 21908 2.38 18.1 1792 1.59 0.133 13.1 10.9 229 22683 2.68 5.88 583 0.149 <0.022 <MDL 2.18 7.62 756 3.57 0.267 26.5 4.26 3.64 360 7.24 0.291 28.8 4.06
112 11155 2.40 11.4 1142 1.60 <0.11 <MDL 11.0 244 24345 2.70 3.43 343 0.150 <0.022 <MDL 2.20 31.6 3159 3.59 0.130 13.0 4.29 5.86 585 7.29 0.334 33.4 4.09
100 10022 2.40 9.85 984 1.60 <0.11 <MDL 11.0 231 23070 2.70 3.60 359 0.150 <0.022 <MDL 2.20 35.4 3538 3.60 0.094 9.35 4.30 7.29 728 7.29 0.171 17.1 4.10
104 10398 2.39 9.88 984 1.59 <0.11 <MDL 11.0 240 23852 2.69 2.58 257 0.149 <0.022 <MDL 2.19 23.5 2340 3.58 0.106 10.6 4.28 5.12 510 7.27 0.191 19.0 4.08
244 24295 2.39 17.1 1697 1.59 0.181 18.0 10.9 80.1 7966 2.69 5.05 502 0.149 <0.022 <MDL 2.19 1.69 168 3.58 0.279 27.8 4.28 3.49 347 7.26 0.203 20.1 4.08
172 17067 2.38 13.4 1330 1.59 0.110 10.9 10.9 293 29136 2.68 4.05 402 0.149 <0.022 <MDL 2.18 8.29 823 3.57 0.208 20.6 4.27 3.61 358 7.25 0.166 16.5 4.07
100 9960 2.38 8.88 882 1.59 <0.11 <MDL 10.9 271 26955 2.68 4.37 434 0.149 <0.022 <MDL 2.19 20.8 2068 3.58 0.132 13.1 4.27 5.31 528 7.25 0.167 16.6 4.07
118 11643 2.37 10.5 1034 1.58 <0.11 <MDL 10.9 214 21175 2.67 3.69 365 0.148 <0.022 <MDL 2.17 25.0 2475 3.56 0.138 13.6 4.25 6.49 641 7.22 0.179 17.7 4.05
107 10645 2.38 9.94 987 1.59 <0.11 <MDL 10.9 237 23498 2.68 3.85 382 0.149 <0.022 <MDL 2.18 19.1 1896 3.57 0.118 11.7 4.27 5.70 566 7.24 0.199 19.7 4.07
231 22813 2.37 16.8 1666 1.58 0.159 15.7 10.9 97.6 9657 2.67 3.85 381 0.148 <0.022 <MDL 2.18 1.22 121 3.56 0.271 26.8 4.25 4.35 431 7.22 0.213 21.1 4.06
205 20607 2.42 15.1 1519 1.61 0.136 13.7 11.1 274 27597 2.72 5.78 582 0.151 <0.022 <MDL 2.21 7.04 708 3.62 0.265 26.7 4.33 3.18 320 7.35 0.285 28.7 4.13
126 12484 2.37 11.7 1153 1.58 <0.11 <MDL 10.9 171 16928 2.67 5.77 569 0.148 <0.022 <MDL 2.17 29.5 2911 3.56 0.134 13.3 4.25 6.60 652 7.21 0.240 23.7 4.05
119 11870 2.40 9.22 922 1.60 <0.11 <MDL 11.0 231 23097 2.70 4.23 423 0.150 <0.022 <MDL 2.20 27.3 2727 3.60 0.107 10.7 4.30 5.72 572 7.30 0.370 37.0 4.10
109 10848 2.38 9.58 952 1.59 <0.11 <MDL 10.9 248 24622 2.68 4.25 422 0.149 <0.022 <MDL 2.19 20.9 2078 3.58 0.120 11.9 4.27 6.05 601 7.25 0.177 17.6 4.07
236 23379 2.38 15.8 1570 1.59 0.147 14.6 10.9 103 10215 2.68 6.67 662 0.149 <0.022 <MDL 2.18 1.05 104 3.57 0.311 30.9 4.27 3.62 359 7.24 0.201 19.9 4.07
202 20304 2.41 14.5 1458 1.61 0.141 14.1 11.0 343 34396 2.71 6.28 631 0.151 0.028 2.86 2.21 11.5 1154 3.61 0.248 24.9 4.32 2.92 293 7.33 0.319 32.0 4.12
117 11849 2.42 10.3 1044 1.62 <0.11 <MDL 11.1 207 20919 2.73 4.38 442 0.151 <0.022 <MDL 2.22 28.3 2855 3.63 0.159 16.1 4.34 7.23 730 7.37 0.224 22.6 4.14
107 10595 2.39 9.17 912 1.59 <0.11 <MDL 10.9 215 21346 2.69 4.15 413 0.149 <0.022 <MDL 2.19 24.1 2398 3.58 0.107 10.6 4.28 6.18 614 7.26 0.184 18.3 4.08
109 10840 2.39 9.50 946 1.59 <0.11 <MDL 11.0 218 21683 2.69 3.94 392 0.149 <0.022 <MDL 2.19 24.5 2436 3.58 0.145 14.5 4.28 6.18 616 7.27 0.224 22.3 4.08
218 21706 2.39 15.1 1508 1.59 0.142 14.1 11.0 113 11261 2.69 4.03 401 0.149 <0.022 <MDL 2.19 1.43 142 3.59 0.230 22.9 4.29 4.29 427 7.28 0.224 22.3 4.09
211 21310 2.42 15.9 1609 1.61 0.128 12.9 11.1 237 23885 2.72 5.90 595 0.151 <0.022 <MDL 2.22 15.8 1590 3.63 0.272 27.4 4.34 3.84 388 7.37 0.363 36.6 4.14
Ni Fe K  Li Mg  Mn Mo  Na  P  Pb 
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APPENDIX C: Results of Geochemical Analysis of Soil Samples Collected by ISGS from I-294 Bioswales in May 2015 (fifth year post-construction)
Date 
collected
Sample 
location
Sample 
weight (g)
Extract 
volume 
(mL)
Final 
volume 
(mL)
MDL (aqueous):
5/13/2015 9A.5.3B 0.9992 14 100
5/13/2015 9A.5.3C 1.0093 14 100
5/13/2015 9A.5.3D 1.0058 14 100
5/13/2015 9A.5.3E 1.0098 14 100
5/13/2015 9A.5.4A 1.0082 14 100
5/13/2015 9A.5.4B 0.9945 14 100
5/13/2015 9A.5.4C 1.0053 14 100
5/13/2015 9A.5.4D 1.0044 14 100
5/13/2015 9A.5.4E 1.0062 14 100
5/13/2015 9A.6.1A 1.0047 14 100
5/13/2015 9A.6.1B 1.0061 14 100
5/13/2015 9A.6.1C 0.9978 14 100
5/13/2015 9A.6.1D 1.0104 14 100
5/13/2015 9A.6.1E 1.0047 14 100
5/13/2015 9A.6.2A 0.9998 14 100
5/13/2015 9A.6.2B 1.0021 14 100
5/13/2015 9A.6.2C 1.0012 14 100
5/13/2015 9A.6.2D 0.9965 14 100
5/13/2015 9A.6.2E 1.0049 14 100
5/13/2015 9A.6.3A 1.0076 14 100
5/13/2015 9A.6.3B 1.0074 14 100
5/13/2015 9A.6.3C 1.0056 14 100
5/13/2015 9A.6.3D 0.9957 14 100
5/13/2015 9A.6.3E 1.0008 14 100
5/13/2015 9A.6.4A 0.9929 14 100
5/13/2015 9A.6.4B 0.9996 14 100
5/13/2015 9A.6.4C 0.9942 14 100
5/13/2015 9A.6.4D 0.9953 14 100
5/13/2015 9A.6.4E 1.0047 14 100
5/13/2015 9A.7.1A 0.9975 14 100
5/13/2015 9A.7.1B 1.0085 14 100
5/13/2015 9A.7.1C 0.9999 14 100
5/13/2015 9A.7.1D 1.0041 14 100
5/13/2015 9A.7.1E 1.0088 14 100
5/13/2015 9A.7.2A 1.0088 14 100
5/13/2015 9A.7.2B 0.9994 14 100
5/13/2015 9A.7.2C 1.0008 14 100
5/13/2015 9A.7.2D 1.0012 14 100
5/13/2015 9A.7.2E 0.9919 14 100
5/13/2015 9A.7.3A 1.0128 14 100
5/13/2015 9A.7.3B 1.0040 14 100
5/13/2015 9A.7.3C 0.9997 14 100
5/13/2015 9A.7.3D 1.0008 14 100
5/13/2015 9A.7.3E 1.0032 14 100
5/13/2015 9A.7.4A 0.9930 14 100
5/13/2015 9A.7.4B 1.0073 14 100
5/13/2015 9A.7.4C 1.0090 14 100
5/13/2015 9A.7.4D 0.9961 14 100
5/13/2015 9A.7.4E 1.0050 14 100
5/13/2015 9A.8.1A 0.9990 14 100
5/13/2015 9A.8.1B 0.9960 14 100
5/13/2015 9A.8.1C 1.0087 14 100
5/13/2015 9A.8.1D 0.9989 14 100
5/13/2015 9A.8.1E 1.0083 14 100
5/13/2015 9A.8.2A 0.9992 14 100
5/13/2015 9A.8.2B 1.0045 14 100
5/13/2015 9A.8.2C 1.0179 14 100
5/13/2015 9A.8.2D 0.9912 14 100
5/13/2015 9A.8.2E 1.0084 14 100
5/13/2015 9A.8.3A 0.9998 14 100
5/13/2015 9A.8.3B 1.0160 14 100
5/13/2015 9A.8.3C 1.0088 14 100
5/13/2015 9A.8.3D 1.0027 14 100
5/13/2015 9A.8.3E 0.9975 14 100
5/13/2015 9A.8.4A 1.0049 14 100
5/13/2015 9A.8.4B 1.0047 14 100
5/13/2015 9A.8.4C 0.9979 14 100
5/13/2015 9A.8.4D 0.9969 14 100
5/13/2015 9A.8.4E 1.0052 14 100
5/13/2015 9A.9.1A 1.0102 14 100
5/13/2015 9A.9.1B 1.0040 14 100
5/13/2015 9A.9.1C 1.0004 14 100
5/13/2015 9A.9.1D 0.9958 14 100
5/13/2015 9A.9.1E 1.013 14 100
5/13/2015 9A.9.2A 1.0052 14 100
5/13/2015 9A.9.2B 1.0003 14 100
mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL
0.024 0.016 0.11 0.027 0.0015 0.022 0.036 0.043 0.073 0.041
Ni Fe K  Li Mg  Mn Mo  Na  P  Pb 
244 24435 2.40 15.3 1533 1.60 0.134 13.4 11.0 241 24079 2.70 7.20 721 0.150 0.027 2.67 2.20 15.0 1503 3.60 0.283 28.3 4.30 4.04 404 7.31 0.209 20.9 4.10
116 11452 2.38 10.9 1076 1.59 <0.11 <MDL 10.9 215 21271 2.68 5.50 545 0.149 <0.022 <MDL 2.18 19.4 1920 3.57 0.114 11.3 4.26 6.87 680 7.23 0.267 26.5 4.06
153 15205 2.39 14.8 1476 1.59 <0.11 <MDL 10.9 233 23131 2.68 4.37 434 0.149 <0.022 <MDL 2.19 19.9 1983 3.58 0.186 18.5 4.28 4.62 459 7.26 0.153 15.2 4.08
237 23423 2.38 17.9 1776 1.58 0.159 15.7 10.9 101 10024 2.67 5.53 548 0.149 <0.022 <MDL 2.18 1.95 193 3.57 0.304 30.1 4.26 4.27 423 7.23 0.245 24.3 4.06
237 23488 2.38 18.4 1823 1.59 0.145 14.4 10.9 206 20438 2.68 5.55 550 0.149 <0.022 <MDL 2.18 8.46 839 3.57 0.296 29.3 4.27 4.35 432 7.24 0.382 37.9 4.07
155 15619 2.41 13.9 1400 1.61 <0.11 <MDL 11.1 215 21647 2.71 3.98 400 0.151 <0.022 <MDL 2.21 19.9 2003 3.62 0.169 17.0 4.32 6.24 627 7.34 0.292 29.4 4.12
118 11745 2.39 10.3 1028 1.59 <0.11 <MDL 10.9 219 21787 2.69 4.94 491 0.149 <0.022 <MDL 2.19 22.0 2191 3.58 0.126 12.6 4.28 6.19 616 7.26 0.501 49.8 4.08
89.8 8942 2.39 9.04 900 1.59 <0.11 <MDL 11.0 219 21841 2.69 4.04 402 0.149 <0.022 <MDL 2.19 20.7 2058 3.58 0.088 8.75 4.28 5.88 585 7.27 0.153 15.3 4.08
231 22945 2.39 18.2 1804 1.59 0.168 16.7 10.9 140 13955 2.68 2.86 285 0.149 <0.022 <MDL 2.19 2.41 240 3.58 0.281 27.9 4.27 4.44 441 7.26 0.271 27.0 4.07
185 18402 2.39 14.7 1459 1.59 <0.11 <MDL 10.9 244 24284 2.69 5.05 503 0.149 <0.022 <MDL 2.19 8.80 875 3.58 0.211 21.0 4.28 4.26 424 7.27 0.354 35.3 4.08
147 14613 2.39 11.1 1104 1.59 <0.11 <MDL 10.9 233 23122 2.68 7.23 719 0.149 <0.022 <MDL 2.19 9.03 897 3.58 0.177 17.6 4.27 5.13 510 7.26 0.195 19.4 4.08
103 10334 2.41 8.95 897 1.60 <0.11 <MDL 11.0 243 24337 2.71 4.22 422 0.150 <0.022 <MDL 2.20 19.0 1905 3.61 0.114 11.4 4.31 5.77 579 7.32 0.171 17.1 4.11
159 15759 2.38 15.9 1574 1.58 <0.11 <MDL 10.9 181 17923 2.67 3.96 392 0.148 <0.022 <MDL 2.18 24.8 2459 3.56 0.194 19.2 4.26 6.33 627 7.22 0.296 29.3 4.06
230 22893 2.39 20.7 2062 1.59 0.153 15.2 10.9 107 10679 2.69 5.10 507 0.149 <0.022 <MDL 2.19 1.50 150 3.58 0.283 28.2 4.28 6.35 632 7.27 0.411 41.0 4.08
177 17713 2.40 13.0 1303 1.60 <0.11 <MDL 11.0 189 18909 2.70 5.45 545 0.150 <0.022 <MDL 2.20 9.54 954 3.60 0.194 19.4 4.30 4.18 418 7.30 0.197 19.7 4.10
112 11194 2.39 9.60 958 1.60 <0.11 <MDL 11.0 225 22453 2.69 4.43 442 0.150 <0.022 <MDL 2.20 18.3 1826 3.59 0.120 12.0 4.29 5.89 587 7.28 0.171 17.1 4.09
128 12812 2.40 11.0 1102 1.60 <0.11 <MDL 11.0 215 21478 2.70 5.82 582 0.150 <0.022 <MDL 2.20 17.2 1716 3.60 0.131 13.1 4.29 5.86 586 7.29 0.188 18.8 4.10
135 13562 2.41 9.37 940 1.61 <0.11 <MDL 11.0 201 20190 2.71 4.74 476 0.151 <0.022 <MDL 2.21 17.1 1721 3.61 0.136 13.6 4.32 5.71 573 7.33 0.172 17.3 4.11
205 20357 2.39 22.7 2254 1.59 0.140 13.9 10.9 74.2 7381 2.69 2.23 222 0.149 <0.022 <MDL 2.19 1.04 104 3.58 0.270 26.9 4.28 8.36 832 7.26 0.368 36.6 4.08
239 23735 2.38 20.1 1992 1.59 0.151 15.0 10.9 165 16366 2.68 7.00 695 0.149 0.024 2.40 2.18 8.81 874 3.57 0.312 30.9 4.27 4.44 441 7.24 0.431 42.8 4.07
221 21914 2.38 20.1 1996 1.59 0.134 13.3 10.9 259 25700 2.68 5.21 517 0.149 <0.022 <MDL 2.18 40.2 3991 3.57 0.263 26.1 4.27 4.49 445 7.25 0.264 26.2 4.07
109 10816 2.39 13.6 1356 1.59 <0.11 <MDL 10.9 233 23145 2.68 5.21 519 0.149 <0.022 <MDL 2.19 32.4 3222 3.58 0.139 13.8 4.28 7.11 707 7.26 0.205 20.4 4.08
109 10952 2.41 12.5 1260 1.61 <0.11 <MDL 11.0 222 22343 2.71 3.91 393 0.151 <0.022 <MDL 2.21 30.2 3035 3.62 0.116 11.6 4.32 6.41 644 7.33 0.197 19.8 4.12
255 25462 2.40 18.1 1808 1.60 0.168 16.7 11.0 103 10258 2.70 4.17 416 0.150 <0.022 <MDL 2.20 1.08 108 3.60 0.280 27.9 4.30 4.37 437 7.29 0.238 23.7 4.10
248 24998 2.42 22.8 2299 1.61 0.148 14.9 11.1 103 10422 2.72 8.21 827 0.151 <0.022 <MDL 2.22 6.97 702 3.63 0.334 33.6 4.33 5.37 541 7.35 0.396 39.9 4.13
152 15163 2.40 15.0 1500 1.60 <0.11 <MDL 11.0 206 20615 2.70 6.52 652 0.150 <0.022 <MDL 2.20 24.6 2464 3.60 0.177 17.7 4.30 5.08 508 7.30 0.233 23.3 4.10
162 16304 2.41 16.8 1686 1.61 0.115 11.6 11.1 261 26215 2.72 3.80 382 0.151 <0.022 <MDL 2.21 31.8 3194 3.62 0.214 21.5 4.33 5.12 515 7.34 0.156 15.7 4.12
452 45412 2.41 23.1 2318 1.61 0.174 17.5 11.1 138 13855 2.71 23.7 2382 0.151 0.069 6.93 2.21 24.7 2485 3.62 0.384 38.6 4.32 4.26 428 7.33 0.219 22.0 4.12
273 27147 2.39 17.1 1705 1.59 0.172 17.1 10.9 72.7 7240 2.69 14.9 1484 0.149 0.025 2.49 2.19 1.11 111 3.58 0.365 36.3 4.28 3.73 371 7.27 0.230 22.9 4.08
227 22717 2.41 19.1 1918 1.60 0.153 15.3 11.0 169 16928 2.71 6.89 691 0.150 <0.022 <MDL 2.21 20.1 2016 3.61 0.286 28.6 4.31 4.57 458 7.32 0.424 42.5 4.11
205 20289 2.38 17.3 1719 1.59 <0.11 <MDL 10.9 120 11926 2.68 9.31 923 0.149 <0.022 <MDL 2.18 24.6 2444 3.57 0.247 24.4 4.26 4.64 460 7.24 0.191 18.9 4.07
133 13267 2.40 14.1 1414 1.60 <0.11 <MDL 11.0 215 21471 2.70 3.63 363 0.150 <0.022 <MDL 2.20 38.2 3824 3.60 0.176 17.6 4.30 6.17 617 7.30 0.640 64.0 4.10
123 12223 2.39 13.5 1348 1.59 <0.11 <MDL 11.0 170 16901 2.69 3.39 337 0.149 <0.022 <MDL 2.19 29.0 2890 3.59 0.139 13.9 4.28 6.08 606 7.27 0.208 20.7 4.08
228 22607 2.38 18.7 1857 1.59 0.161 16.0 10.9 76.6 7595 2.68 2.84 282 0.149 <0.022 <MDL 2.18 1.03 102 3.57 0.276 27.4 4.26 4.86 481 7.24 0.196 19.4 4.06
271 26869 2.38 21.7 2151 1.59 0.165 16.4 10.9 106 10490 2.68 9.58 949 0.149 <0.022 <MDL 2.18 13.3 1314 3.57 0.312 30.9 4.26 5.19 514 7.24 0.337 33.4 4.06
162 16246 2.40 16.3 1632 1.60 <0.11 <MDL 11.0 173 17305 2.70 5.34 534 0.150 <0.022 <MDL 2.20 29.4 2943 3.60 0.200 20.0 4.30 5.66 566 7.30 0.249 24.9 4.10
256 25581 2.40 22.4 2235 1.60 0.125 12.4 11.0 145 14494 2.70 3.60 359 0.150 <0.022 <MDL 2.20 30.8 3079 3.60 0.280 28.0 4.30 5.35 535 7.29 0.230 23.0 4.10
247 24687 2.40 17.9 1784 1.60 0.115 11.4 11.0 180 17992 2.70 3.59 359 0.150 <0.022 <MDL 2.20 26.4 2634 3.60 0.294 29.3 4.29 4.40 439 7.29 0.185 18.5 4.10
258 26006 2.42 19.7 1983 1.61 0.157 15.8 11.1 63.8 6432 2.72 8.55 862 0.151 <0.022 <MDL 2.22 0.916 92.4 3.63 0.283 28.5 4.34 3.72 375 7.36 0.310 31.2 4.13
224 22147 2.37 18.9 1867 1.58 0.145 14.3 10.9 241 23778 2.67 5.87 580 0.148 <0.022 <MDL 2.17 7.47 738 3.55 0.268 26.5 4.25 4.56 451 7.21 0.528 52.1 4.05
202 20121 2.39 18.7 1863 1.59 <0.11 <MDL 11.0 223 22226 2.69 7.05 702 0.149 <0.022 <MDL 2.19 22.0 2191 3.59 0.225 22.4 4.28 4.84 483 7.27 0.349 34.7 4.08
119 11931 2.40 14.1 1407 1.60 <0.11 <MDL 11.0 218 21797 2.70 4.48 448 0.150 <0.022 <MDL 2.20 18.2 1822 3.60 0.150 15.0 4.30 5.31 531 7.30 0.168 16.8 4.10
259 25868 2.40 17.8 1781 1.60 <0.11 <MDL 11.0 157 15655 2.70 10.8 1084 0.150 0.038 3.75 2.20 30.4 3040 3.60 0.254 25.4 4.30 4.88 488 7.29 0.355 35.5 4.10
238 23695 2.39 23.0 2294 1.59 0.137 13.7 11.0 78.5 7824 2.69 4.84 482 0.150 <0.022 <MDL 2.19 0.988 98.5 3.59 0.275 27.4 4.29 6.25 623 7.28 0.301 30.1 4.09
300 30165 2.42 23.9 2409 1.61 0.161 16.3 11.1 91.0 9169 2.72 14.9 1503 0.151 0.027 2.68 2.22 17.1 1720 3.63 0.329 33.2 4.33 4.57 460 7.35 0.329 33.1 4.13
240 23837 2.38 21.7 2151 1.59 0.147 14.6 10.9 138 13707 2.68 9.26 919 0.149 <0.022 <MDL 2.18 25.2 2503 3.57 0.290 28.8 4.27 5.76 572 7.25 0.363 36.0 4.07
280 27706 2.38 15.6 1544 1.59 0.111 11.0 10.9 325 32163 2.68 4.24 421 0.149 0.024 2.43 2.18 19.7 1948 3.57 0.266 26.4 4.26 3.86 383 7.23 0.309 30.6 4.06
228 22910 2.41 20.2 2027 1.61 0.120 12.1 11.0 155 15533 2.71 5.36 539 0.151 <0.022 <MDL 2.21 31.0 3110 3.61 0.251 25.2 4.32 5.10 512 7.33 0.252 25.3 4.12
241 23983 2.39 19.8 1974 1.59 0.125 12.4 10.9 112 11135 2.69 6.89 686 0.149 <0.022 <MDL 2.19 0.954 94.9 3.58 0.244 24.3 4.28 5.45 542 7.26 0.360 35.8 4.08
230 23002 2.40 17.1 1708 1.60 0.137 13.8 11.0 129 12885 2.70 4.84 485 0.150 <0.022 <MDL 2.20 15.3 1531 3.60 0.272 27.2 4.30 4.86 487 7.31 0.477 47.7 4.10
150 15013 2.41 15.0 1506 1.61 <0.11 <MDL 11.0 198 19915 2.71 4.44 446 0.151 <0.022 <MDL 2.21 23.2 2333 3.61 0.186 18.7 4.32 4.92 494 7.33 0.530 53.2 4.12
313 31014 2.38 16.8 1662 1.59 <0.11 <MDL 10.9 191 18899 2.68 3.46 343 0.149 0.030 3.02 2.18 31.5 3128 3.57 0.270 26.7 4.26 4.90 485 7.24 0.195 19.4 4.06
331 33102 2.40 17.3 1727 1.60 0.116 11.6 11.0 121 12099 2.70 3.72 372 0.150 0.028 2.83 2.20 28.8 2879 3.60 0.291 29.1 4.30 4.87 488 7.31 0.218 21.8 4.10
239 23687 2.38 21.5 2134 1.59 0.143 14.2 10.9 91.8 9109 2.68 7.26 720 0.149 <0.022 <MDL 2.18 1.16 115 3.57 0.291 28.9 4.26 5.34 529 7.24 0.307 30.4 4.07
189 18925 2.40 13.7 1370 1.60 0.123 12.3 11.0 323 32336 2.70 5.80 581 0.150 <0.022 <MDL 2.20 8.49 849 3.60 0.265 26.5 4.30 3.49 349 7.31 0.400 40.0 4.10
163 16231 2.39 14.6 1453 1.59 <0.11 <MDL 11.0 119 11847 2.69 9.86 982 0.149 <0.022 <MDL 2.19 16.6 1655 3.58 0.210 20.9 4.28 5.19 516 7.27 0.205 20.4 4.08
183 17979 2.36 15.3 1506 1.57 <0.11 <MDL 10.8 130 12820 2.65 4.49 441 0.147 <0.022 <MDL 2.16 19.8 1950 3.54 0.214 21.0 4.22 5.80 570 7.17 0.170 16.7 4.03
130 13161 2.42 11.4 1148 1.61 <0.11 <MDL 11.1 172 17379 2.72 5.73 578 0.151 <0.022 <MDL 2.22 21.3 2149 3.63 0.138 13.9 4.34 5.77 583 7.36 0.290 29.2 4.14
237 23551 2.38 19.2 1902 1.59 0.133 13.2 10.9 112 11097 2.68 5.80 575 0.149 <0.022 <MDL 2.18 1.50 149 3.57 0.265 26.3 4.26 5.46 541 7.24 0.370 36.7 4.07
216 21649 2.40 11.9 1191 1.60 <0.11 <MDL 11.0 316 31565 2.70 6.91 691 0.150 0.026 2.56 2.20 8.06 806 3.60 0.260 26.0 4.30 3.34 334 7.30 1.37 137 4.10
268 26332 2.36 19.1 1877 1.57 0.147 14.4 10.8 109 10731 2.66 6.04 594 0.148 <0.022 <MDL 2.17 25.2 2478 3.54 0.339 33.4 4.23 3.96 390 7.19 0.214 21.1 4.04
230 22812 2.38 19.4 1920 1.59 0.134 13.3 10.9 309 30640 2.68 5.36 531 0.149 <0.022 <MDL 2.18 22.1 2195 3.57 0.256 25.4 4.26 4.43 439 7.24 0.172 17.1 4.06
313 31190 2.39 17.4 1740 1.60 <0.11 <MDL 11.0 212 21122 2.69 4.86 485 0.150 0.040 4.00 2.19 23.8 2372 3.59 0.273 27.2 4.29 4.88 487 7.28 0.186 18.5 4.09
223 22376 2.41 14.8 1488 1.60 0.118 11.9 11.0 58.1 5826 2.71 9.11 914 0.150 <0.022 <MDL 2.21 0.968 97.0 3.61 0.281 28.2 4.31 3.76 377 7.32 0.173 17.3 4.11
201 20022 2.39 14.3 1421 1.59 <0.11 <MDL 10.9 195 19450 2.69 4.89 487 0.149 <0.022 <MDL 2.19 4.56 453 3.58 0.214 21.3 4.28 4.18 416 7.26 0.652 64.8 4.08
145 14418 2.39 10.8 1073 1.59 <0.11 <MDL 10.9 200 19946 2.69 4.17 416 0.149 <0.022 <MDL 2.19 9.06 902 3.58 0.151 15.1 4.28 5.23 521 7.27 0.360 35.8 4.08
117 11716 2.41 10.6 1067 1.60 <0.11 <MDL 11.0 132 13189 2.71 4.28 429 0.150 <0.022 <MDL 2.20 16.4 1647 3.61 0.104 10.4 4.31 5.74 575 7.32 0.182 18.2 4.11
165 16598 2.41 14.4 1448 1.60 <0.11 <MDL 11.0 202 20215 2.71 4.43 444 0.150 <0.022 <MDL 2.21 18.6 1870 3.61 0.202 20.2 4.31 5.06 508 7.32 0.525 52.6 4.11
127 12618 2.39 10.4 1031 1.59 <0.11 <MDL 10.9 217 21578 2.69 5.23 520 0.149 <0.022 <MDL 2.19 1.32 131 3.58 0.126 12.5 4.28 5.20 518 7.26 0.310 30.8 4.08
212 21017 2.38 14.7 1455 1.58 <0.11 <MDL 10.9 245 24251 2.67 5.86 580 0.148 <0.022 <MDL 2.18 8.12 804 3.56 0.244 24.1 4.26 4.10 405 7.23 0.957 94.8 4.06
130 12985 2.39 9.53 949 1.59 <0.11 <MDL 11.0 202 20168 2.69 4.36 434 0.149 <0.022 <MDL 2.19 8.59 856 3.59 0.141 14.0 4.28 5.05 503 7.27 0.296 29.4 4.08
47.1 4712 2.40 5.49 549 1.60 <0.11 <MDL 11.0 874 87321 2.70 2.56 256 0.150 <0.022 <MDL 2.20 8.20 820 3.60 0.069 6.92 4.30 1.91 191 7.30 0.088 8.81 4.10
104 10415 2.41 10.3 1034 1.61 <0.11 <MDL 11.0 189 18953 2.71 4.03 404 0.151 <0.022 <MDL 2.21 13.5 1361 3.62 0.110 11.0 4.32 5.24 526 7.33 0.169 17.0 4.12
108 10695 2.37 13.7 1351 1.58 <0.11 <MDL 10.9 175 17270 2.67 5.02 495 0.148 <0.022 <MDL 2.17 1.12 111 3.55 0.132 13.0 4.24 6.61 653 7.21 0.186 18.4 4.05
229 22772 2.39 15.5 1537 1.59 0.133 13.3 10.9 260 25912 2.69 7.00 697 0.149 0.047 4.63 2.19 8.04 800 3.58 0.285 28.4 4.28 3.71 370 7.26 2.29 228 4.08
116 11633 2.40 12.5 1247 1.60 <0.11 <MDL 11.0 203 20248 2.70 3.83 383 0.150 <0.022 <MDL 2.20 23.9 2385 3.60 0.145 14.4 4.30 5.19 519 7.30 0.297 29.7 4.10
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APPENDIX C: Results of Geochemical Analysis of Soil Samples Collected by ISGS from I-294 Bioswales in May 2015 (fifth year post-construction)
Date 
collected
Sample 
location
Sample 
weight (g)
Extract 
volume 
(mL)
Final 
volume 
(mL)
MDL (aqueous):
5/13/2015 9A.9.2C 0.9998 14 100
5/13/2015 9A.9.2D 1.002 14 100
5/13/2015 9A.9.2E 1.004 14 100
5/13/2015 9A.9.3A 1.0003 14 100
5/13/2015 9A.9.3B 1.0064 14 100
5/13/2015 9A.9.3C 1.0008 14 100
5/13/2015 9A.9.3D 1.0069 14 100
5/13/2015 9A.9.3E 0.9999 14 100
samples analyzed
detects
% detects
min 0.9892 14 100
max 1.0184 14 100
mean 1.003 14 100
range 0.0292 0 0
mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL
0.024 0.016 0.11 0.027 0.0015 0.022 0.036 0.043 0.073 0.041
Ni Fe K  Li Mg  Mn Mo  Na  P  Pb 
166 16604 2.40 17.2 1719 1.60 <0.11 <MDL 11.0 227 22745 2.70 5.78 579 0.150 <0.022 <MDL 2.20 25.7 2574 3.60 0.214 21.4 4.30 4.84 484 7.30 0.395 39.5 4.10
123 12286 2.40 13.6 1353 1.60 <0.11 <MDL 11.0 202 20186 2.69 5.83 582 0.150 <0.022 <MDL 2.20 18.9 1888 3.59 0.139 13.8 4.29 5.57 556 7.29 0.271 27.0 4.09
114 11308 2.39 10.3 1030 1.59 <0.11 <MDL 11.0 180 17936 2.69 5.39 536 0.149 <0.022 <MDL 2.19 2.62 261 3.59 0.123 12.2 4.28 5.15 513 7.27 0.210 21.0 4.08
201 20092 2.40 15.4 1540 1.60 0.135 13.5 11.0 230 22989 2.70 5.83 583 0.150 0.022 2.22 2.20 7.29 729 3.60 0.247 24.7 4.30 4.16 416 7.30 1.05 105 4.10
114 11335 2.38 11.2 1113 1.59 <0.11 <MDL 10.9 176 17506 2.68 3.89 386 0.149 <0.022 <MDL 2.19 23.7 2352 3.58 0.181 18.0 4.27 5.68 564 7.25 0.223 22.2 4.07
139 13859 2.40 16.9 1686 1.60 <0.11 <MDL 11.0 235 23477 2.70 6.13 612 0.150 <0.022 <MDL 2.20 23.9 2391 3.60 0.171 17.1 4.30 5.44 544 7.29 0.329 32.8 4.10
197 19548 2.38 22.3 2212 1.59 0.142 14.1 10.9 187 18575 2.68 6.76 671 0.149 <0.022 <MDL 2.18 25.3 2511 3.58 0.250 24.9 4.27 4.99 495 7.25 0.385 38.2 4.07
203 20282 2.40 17.6 1759 1.60 0.138 13.8 11.0 201 20128 2.70 5.33 533 0.150 <0.022 <MDL 2.20 1.83 183 3.60 0.245 24.5 4.30 4.83 483 7.30 0.820 82.0 4.10
160 160 160 160 160 160 160 160 160 160
160 160 64 160 160 23 160 160 160 160
100 100 40 100 100 14 100 100 100 100
47.1 4712 2.36 4.08 407 1.57 0.110 10.9 10.8 58.1 5826 2.65 2.11 212 0.147 0.022 2.22 2.16 0.916 92 3.53 0.069 6.92 4.22 1.86 185 7.17 0.088 8.81 4.03
462 46041 2.43 23.9 2409 1.62 0.182 18.0 11.1 874 87321 2.73 23.7 2382 0.152 0.104 10.4 2.22 49.1 4903 3.64 0.384 38.6 4.35 8.37 832 7.38 2.29 228 4.14
178 17730 2.39 14.6 1456 1.60 0.141 14.1 11.0 206 20581 2.69 5.33 531 0.150 0.035 3.49 2.19 15.7 1569 3.59 0.21 20.5 4.29 5.21 520 7.28 0.32 31.5 4.09
415 41330 0.07 19.8 2002 0.05 0.072 7.1 0.3 815 81494 0.08 21.6 2169 0.004 0.082 8.2 0.06 48.2 4811 0.10 0.315 31.7 0.12 6.51 647 0.21 2.21 219 0.12
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Date 
collected
Sample 
location
Sample 
weight (g)
Extract 
volume 
(mL)
Final 
volume 
(mL)
MDL (aqueous):
5/13/2015 9A.1.1A 0.9952 14 100
5/13/2015 9A.1.1B 0.9983 14 100
5/13/2015 9A.1.1C 1.0015 14 100
5/13/2015 9A.1.1D 1.0032 14 100
5/13/2015 9A.1.1E 0.9958 14 100
5/13/2015 9A.1.2A 1.0015 14 100
5/13/2015 9A.1.2B 1.0073 14 100
5/13/2015 9A.1.2C 0.9936 14 100
5/13/2015 9A.1.2D 1.0109 14 100
5/13/2015 9A.1.2E 0.9995 14 100
5/13/2015 9A.1.3A 0.9959 14 100
5/13/2015 9A.1.3B 1.0042 14 100
5/13/2015 9A.1.3C 0.9948 14 100
5/13/2015 9A.1.3D 0.9978 14 100
5/13/2015 9A.1.3E 1.0074 14 100
5/13/2015 9A.2.1A 1.0065 14 100
5/13/2015 9A.2.1B 1.0173 14 100
5/13/2015 9A.2.1C 1.0148 14 100
5/13/2015 9A.2.1D 1.0174 14 100
5/13/2015 9A.2.1E 1.0004 14 100
5/13/2015 9A.2.2A 1.0067 14 100
5/13/2015 9A.2.2B 0.9928 14 100
5/13/2015 9A.2.2C 1.0000 14 100
5/13/2015 9A.2.2D 1.0001 14 100
5/13/2015 9A.2.2E 0.9966 14 100
5/13/2015 9A.2.3A 0.9943 14 100
5/13/2015 9A.2.3B 0.9942 14 100
5/13/2015 9A.2.3C 0.9923 14 100
5/13/2015 9A.2.3D 1.0036 14 100
5/13/2015 9A.2.3E 1.0105 14 100
5/13/2015 9A.3.1A 1.0070 14 100
5/13/2015 9A.3.1B 0.9940 14 100
5/13/2015 9A.3.1C 1.0182 14 100
5/13/2015 9A.3.1D 1.0045 14 100
5/13/2015 9A.3.1E 0.9988 14 100
5/13/2015 9A.3.2A 1.0028 14 100
5/13/2015 9A.3.2B 0.9909 14 100
5/13/2015 9A.3.2C 1.0126 14 100
5/13/2015 9A.3.2D 0.9995 14 100
5/13/2015 9A.3.2E 1.0184 14 100
5/13/2015 9A.3.3A 1.0038 14 100
5/13/2015 9A.3.3B 1.0082 14 100
5/13/2015 9A.3.3C 1.0058 14 100
5/13/2015 9A.3.3D 1.009 14 100
5/13/2015 9A.3.3E 0.9892 14 100
5/13/2015 9A.4.1A 0.9976 14 100
5/13/2015 9A.4.1B 1.0092 14 100
5/13/2015 9A.4.1C 0.9926 14 100
5/13/2015 9A.4.1D 1.0183 14 100
5/13/2015 9A.4.1E 0.9954 14 100
5/13/2015 9A.4.2A 1.0017 14 100
5/13/2015 9A.4.2B 1.004 14 100
5/13/2015 9A.4.2C 1.0042 14 100
5/13/2015 9A.4.2D 0.9993 14 100
5/13/2015 9A.4.2E 1.0071 14 100
5/13/2015 9A.4.3A 1.0089 14 100
5/13/2015 9A.4.3B 1.0014 14 100
5/13/2015 9A.4.3C 1.0008 14 100
5/13/2015 9A.4.3D 1.0042 14 100
5/13/2015 9A.4.3E 1.0055 14 100
5/13/2015 9A.4.4A 1.0073 14 100
5/13/2015 9A.4.4B 1.0064 14 100
5/13/2015 9A.4.4C 1.0116 14 100
5/13/2015 9A.4.4D 1.0078 14 100
5/13/2015 9A.4.4E 1.0108 14 100
5/13/2015 9A.5.1A 0.9936 14 100
5/13/2015 9A.5.1B 1.0126 14 100
5/13/2015 9A.5.1C 0.9997 14 100
5/13/2015 9A.5.1D 1.0066 14 100
5/13/2015 9A.5.1E 1.0077 14 100
5/13/2015 9A.5.2A 0.9963 14 100
5/13/2015 9A.5.2B 0.9904 14 100
5/13/2015 9A.5.2C 1.0052 14 100
5/13/2015 9A.5.2D 1.0042 14 100
5/13/2015 9A.5.2E 1.0034 14 100
5/13/2015 9A.5.3A 0.9910 14 100
mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL
0.22 0.059 0.13 0.066 0.086 0.00037 0.00056 0.017 0.047 0.0097
7.69 772 22.1 <0.059 <MDL 5.93 <0.13 <MDL 13.1 12.5 1256 6.63 <0.086 <MDL 8.64 0.430 43.2 0.037 0.677 68.1 0.056 <0.017 <MDL 1.71 0.171 17.2 4.72 0.797 80.1 0.96
14.4 1441 22.0 <0.059 <MDL 5.91 <0.13 <MDL 13.0 13.2 1320 6.61 <0.086 <MDL 8.61 0.517 51.8 0.037 1.20 120 0.056 <0.017 <MDL 1.70 0.180 18.1 4.71 2.29 229 0.97
8.62 861 22.0 <0.059 <MDL 5.89 <0.13 <MDL 13.0 13.1 1306 6.59 <0.086 <MDL 8.59 0.398 39.8 0.037 1.03 103 0.056 <0.017 <MDL 1.70 0.157 15.7 4.69 0.894 89.3 0.97
7.13 711 21.9 <0.059 <MDL 5.88 <0.13 <MDL 13.0 15.2 1511 6.58 <0.086 <MDL 8.57 0.283 28.2 0.037 1.09 109 0.056 <0.017 <MDL 1.69 0.168 16.8 4.69 0.444 44.2 0.97
5.90 592 22.1 <0.059 <MDL 5.92 <0.13 <MDL 13.1 13.9 1391 6.63 <0.086 <MDL 8.64 0.307 30.9 0.037 0.892 89.6 0.056 <0.017 <MDL 1.71 0.156 15.7 4.72 0.448 45.0 0.97
18.0 1802 22.0 <0.059 <MDL 5.89 <0.13 <MDL 13.0 15.6 1558 6.59 <0.086 <MDL 8.59 0.491 49.0 0.037 0.548 54.7 0.056 <0.017 <MDL 1.70 0.231 23.0 4.69 1.42 142 0.97
15.9 1581 21.8 <0.059 <MDL 5.86 <0.13 <MDL 12.9 14.0 1388 6.55 <0.086 <MDL 8.54 0.332 33.0 0.037 0.938 93.1 0.056 <0.017 <MDL 1.69 0.159 15.8 4.67 0.580 57.6 0.96
12.2 1229 22.1 <0.059 <MDL 5.94 <0.13 <MDL 13.1 14.9 1501 6.64 <0.086 <MDL 8.66 0.279 28.1 0.037 1.29 130 0.056 <0.017 <MDL 1.71 0.188 18.9 4.73 0.847 85.3 0.96
17.3 1714 21.8 <0.059 <MDL 5.84 <0.13 <MDL 12.9 14.5 1434 6.53 <0.086 <MDL 8.51 0.281 27.8 0.037 0.983 97.3 0.055 <0.017 <MDL 1.68 0.158 15.6 4.65 0.440 43.6 0.96
5.64 565 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 15.4 1541 6.60 <0.086 <MDL 8.60 0.272 27.2 0.037 0.438 43.9 0.056 <0.017 <MDL 1.70 0.229 22.9 4.70 0.809 81.0 0.96
9.20 924 22.1 <0.059 <MDL 5.92 <0.13 <MDL 13.1 16.1 1618 6.63 <0.086 <MDL 8.64 0.407 40.8 0.037 0.367 36.8 0.056 <0.017 <MDL 1.71 0.245 24.6 4.72 1.11 111 0.96
19.2 1912 21.9 <0.059 <MDL 5.88 <0.13 <MDL 12.9 14.6 1454 6.57 <0.086 <MDL 8.56 0.341 34.0 0.037 0.683 68.0 0.056 <0.017 <MDL 1.69 0.187 18.6 4.68 0.626 62.3 0.97
8.62 866 22.1 <0.059 <MDL 5.93 <0.13 <MDL 13.1 14.6 1472 6.63 <0.086 <MDL 8.64 0.310 31.2 0.037 0.902 90.7 0.056 <0.017 <MDL 1.71 0.134 13.5 4.72 0.675 67.8 0.97
10.4 1045 22.0 <0.059 <MDL 5.91 <0.13 <MDL 13.0 13.5 1357 6.61 <0.086 <MDL 8.62 0.325 32.5 0.037 0.803 80.5 0.056 <0.017 <MDL 1.70 0.146 14.7 4.71 0.510 51.1 0.97
8.47 841 21.8 <0.059 <MDL 5.86 <0.13 <MDL 12.9 13.2 1306 6.55 <0.086 <MDL 8.54 0.435 43.2 0.037 0.536 53.2 0.056 <0.017 <MDL 1.69 0.193 19.1 4.67 1.28 127 0.97
11.5 1145 21.9 <0.059 <MDL 5.86 <0.13 <MDL 12.9 11.2 1115 6.56 <0.086 <MDL 8.54 0.409 40.6 0.037 0.664 65.9 0.056 <0.017 <MDL 1.69 0.196 19.4 4.67 0.884 87.8 0.97
11.7 1154 21.6 <0.059 <MDL 5.80 <0.13 <MDL 12.8 13.1 1285 6.49 <0.086 <MDL 8.45 0.408 40.2 0.036 0.865 85.1 0.055 <0.017 <MDL 1.67 0.163 16.0 4.62 0.704 69.2 0.97
6.94 684 21.7 <0.059 <MDL 5.81 <0.13 <MDL 12.8 12.9 1270 6.50 <0.086 <MDL 8.47 0.425 41.9 0.036 1.06 105 0.055 <0.017 <MDL 1.68 0.155 15.3 4.63 0.794 78.2 0.96
6.39 628 21.6 <0.059 <MDL 5.80 <0.13 <MDL 12.8 14.2 1394 6.49 <0.086 <MDL 8.45 0.323 31.7 0.036 1.06 105 0.055 <0.017 <MDL 1.67 0.142 13.9 4.62 0.481 47.3 0.97
7.60 760 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 13.6 1357 6.60 0.161 16.1 8.60 0.477 47.7 0.037 0.570 57.0 0.056 <0.017 <MDL 1.70 0.231 23.1 4.70 1.25 125 0.96
16.5 1637 21.9 <0.059 <MDL 5.86 <0.13 <MDL 12.9 13.3 1324 6.56 <0.086 <MDL 8.54 0.509 50.5 0.037 0.741 73.6 0.056 <0.017 <MDL 1.69 0.220 21.9 4.67 1.19 118 0.97
15.0 1515 22.2 <0.059 <MDL 5.94 <0.13 <MDL 13.1 15.2 1530 6.65 <0.086 <MDL 8.66 0.399 40.1 0.037 1.23 124 0.056 <0.017 <MDL 1.71 0.157 15.8 4.73 0.646 65.0 0.97
9.23 923 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 14.3 1431 6.60 <0.086 <MDL 8.60 0.326 32.6 0.037 1.28 128 0.056 <0.017 <MDL 1.70 0.152 15.2 4.70 0.544 54.4 0.96
11.9 1186 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 13.5 1353 6.60 <0.086 <MDL 8.60 0.335 33.5 0.037 0.998 99.8 0.056 <0.017 <MDL 1.70 0.198 19.8 4.70 0.689 68.9 0.97
6.22 624 22.1 <0.059 <MDL 5.92 <0.13 <MDL 13.0 13.7 1373 6.62 <0.086 <MDL 8.63 0.443 44.4 0.037 0.787 79.0 0.056 <0.017 <MDL 1.71 0.234 23.5 4.72 0.724 72.6 0.97
16.1 1620 22.1 <0.059 <MDL 5.93 <0.13 <MDL 13.1 13.1 1316 6.64 <0.086 <MDL 8.65 0.492 49.5 0.037 0.815 82.0 0.056 <0.017 <MDL 1.71 0.190 19.1 4.73 1.09 109 0.97
8.12 817 22.1 <0.059 <MDL 5.93 <0.13 <MDL 13.1 14.4 1450 6.64 <0.086 <MDL 8.65 0.376 37.8 0.037 1.17 118 0.056 <0.017 <MDL 1.71 0.161 16.2 4.73 0.650 65.4 0.97
8.31 838 22.2 <0.059 <MDL 5.95 <0.13 <MDL 13.1 14.1 1419 6.65 <0.086 <MDL 8.67 0.375 37.8 0.037 1.29 130 0.056 <0.017 <MDL 1.71 0.158 16.0 4.74 0.538 54.2 0.97
10.9 1082 21.9 <0.059 <MDL 5.88 <0.13 <MDL 13.0 14.1 1403 6.58 <0.086 <MDL 8.57 0.310 30.9 0.037 0.833 83.0 0.056 <0.017 <MDL 1.69 0.185 18.4 4.68 0.642 64.0 0.96
7.44 737 21.8 <0.059 <MDL 5.84 <0.13 <MDL 12.9 13.6 1345 6.53 0.113 11.2 8.51 0.324 32.1 0.037 0.534 52.8 0.055 <0.017 <MDL 1.68 0.244 24.2 4.65 0.844 83.6 0.97
19.6 1948 21.8 <0.059 <MDL 5.86 <0.13 <MDL 12.9 13.9 1384 6.55 <0.086 <MDL 8.54 0.509 50.5 0.037 0.819 81.3 0.056 <0.017 <MDL 1.69 0.191 19.0 4.67 0.996 98.9 0.97
7.72 776 22.1 <0.059 <MDL 5.94 <0.13 <MDL 13.1 13.5 1359 6.64 <0.086 <MDL 8.65 0.542 54.5 0.037 2.49 251 0.056 <0.017 <MDL 1.71 0.204 20.5 4.73 0.617 62.0 0.96
8.39 824 21.6 <0.059 <MDL 5.79 <0.13 <MDL 12.8 13.8 1358 6.48 <0.086 <MDL 8.45 0.419 41.1 0.036 1.21 119 0.055 <0.017 <MDL 1.67 0.177 17.3 4.62 0.804 79.0 0.97
5.65 562 21.9 <0.059 <MDL 5.87 <0.13 <MDL 12.9 11.6 1158 6.57 <0.086 <MDL 8.56 0.424 42.2 0.037 1.15 115 0.056 <0.017 <MDL 1.69 0.164 16.3 4.68 0.743 74.0 0.97
7.41 742 22.0 <0.059 <MDL 5.91 <0.13 <MDL 13.0 11.3 1126 6.61 <0.086 <MDL 8.61 0.328 32.8 0.037 0.680 68.1 0.056 <0.017 <MDL 1.70 0.232 23.2 4.71 0.754 75.5 0.96
21.5 2146 21.9 <0.059 <MDL 5.88 <0.13 <MDL 13.0 14.1 1406 6.58 <0.086 <MDL 8.58 0.487 48.6 0.037 0.805 80.3 0.056 <0.017 <MDL 1.70 0.195 19.4 4.69 0.747 74.5 0.97
5.47 552 22.2 <0.059 <MDL 5.95 <0.13 <MDL 13.1 14.9 1503 6.66 0.892 90.0 8.68 0.408 41.1 0.037 1.18 119 0.057 <0.017 <MDL 1.72 0.195 19.6 4.74 0.489 49.4 0.97
6.63 655 21.7 <0.059 <MDL 5.83 <0.13 <MDL 12.8 14.4 1423 6.52 <0.086 <MDL 8.49 0.350 34.6 0.037 1.27 125 0.055 <0.017 <MDL 1.68 0.173 17.1 4.64 0.621 61.4 0.95
5.75 575 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 13.1 1307 6.60 <0.086 <MDL 8.60 0.303 30.3 0.037 1.11 111 0.056 <0.017 <MDL 1.70 0.155 15.5 4.70 0.513 51.3 0.96
6.99 686 21.6 <0.059 <MDL 5.79 <0.13 <MDL 12.8 16.4 1610 6.48 <0.086 <MDL 8.44 0.419 41.1 0.036 0.571 56.1 0.055 <0.017 <MDL 1.67 0.304 29.9 4.62 1.18 116 0.98
25.8 2574 21.9 <0.059 <MDL 5.88 <0.13 <MDL 13.0 14.3 1423 6.58 <0.086 <MDL 8.57 0.427 42.5 0.037 0.797 79.4 0.056 <0.017 <MDL 1.69 0.225 22.4 4.68 0.962 95.8 0.97
8.92 885 21.8 <0.059 <MDL 5.85 <0.13 <MDL 12.9 15.2 1506 6.55 <0.086 <MDL 8.53 0.415 41.2 0.037 0.682 67.6 0.056 <0.017 <MDL 1.69 0.250 24.8 4.66 0.780 77.4 0.97
9.39 933 21.9 <0.059 <MDL 5.87 <0.13 <MDL 12.9 14.1 1397 6.56 <0.086 <MDL 8.55 0.380 37.8 0.037 0.786 78.1 0.056 <0.017 <MDL 1.69 0.222 22.1 4.67 0.958 95.3 0.97
6.65 659 21.8 <0.059 <MDL 5.85 <0.13 <MDL 12.9 12.3 1217 6.54 <0.086 <MDL 8.52 0.372 36.9 0.037 1.12 111 0.056 <0.017 <MDL 1.68 0.191 18.9 4.66 0.668 66.2 0.96
7.95 803 22.2 <0.059 <MDL 5.96 <0.13 <MDL 13.1 14.4 1460 6.67 <0.086 <MDL 8.69 0.323 32.6 0.037 0.461 46.6 0.057 <0.017 <MDL 1.72 0.326 33.0 4.75 0.906 91.6 0.97
13.4 1342 22.1 <0.059 <MDL 5.91 <0.13 <MDL 13.0 14.7 1470 6.62 <0.086 <MDL 8.62 0.369 37.0 0.037 0.738 74.0 0.056 <0.017 <MDL 1.70 0.265 26.6 4.71 0.699 70.1 0.97
6.12 606 21.8 <0.059 <MDL 5.85 <0.13 <MDL 12.9 13.1 1295 6.54 <0.086 <MDL 8.52 0.428 42.4 0.037 1.16 115 0.055 <0.017 <MDL 1.68 0.215 21.3 4.66 0.536 53.1 0.96
6.09 613 22.2 <0.059 <MDL 5.94 <0.13 <MDL 13.1 14.4 1455 6.65 <0.086 <MDL 8.66 0.323 32.5 0.037 1.26 127 0.056 <0.017 <MDL 1.71 0.184 18.6 4.74 0.583 58.7 0.96
7.51 737 21.6 <0.059 <MDL 5.79 <0.13 <MDL 12.8 13.3 1304 6.48 <0.086 <MDL 8.45 0.369 36.2 0.036 0.912 89.6 0.055 <0.017 <MDL 1.67 0.250 24.6 4.62 0.724 71.1 0.96
8.51 855 22.1 <0.059 <MDL 5.93 <0.13 <MDL 13.1 15.3 1537 6.63 <0.086 <MDL 8.64 0.298 30.0 0.037 0.509 51.2 0.056 <0.017 <MDL 1.71 0.295 29.6 4.72 0.777 78.0 0.96
23.9 2383 22.0 <0.059 <MDL 5.89 <0.13 <MDL 13.0 13.2 1322 6.59 <0.086 <MDL 8.59 0.438 43.7 0.037 0.806 80.4 0.056 <0.017 <MDL 1.70 0.238 23.7 4.69 0.759 75.7 0.96
13.0 1292 21.9 <0.059 <MDL 5.88 <0.13 <MDL 12.9 13.9 1380 6.57 <0.086 <MDL 8.57 0.440 43.8 0.037 0.820 81.7 0.056 <0.017 <MDL 1.69 0.253 25.2 4.68 0.757 75.4 0.96
31.9 3179 21.9 <0.059 <MDL 5.88 <0.13 <MDL 12.9 10.8 1076 6.57 0.111 11.1 8.56 1.25 125 0.037 1.42 141 0.056 <0.017 <MDL 1.69 0.193 19.2 4.68 4.90 488 0.97
8.15 816 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 13.5 1353 6.60 <0.086 <MDL 8.61 0.467 46.8 0.037 0.954 95.5 0.056 <0.017 <MDL 1.70 0.267 26.7 4.70 1.22 122 0.97
2.56 254 21.8 <0.059 <MDL 5.86 <0.13 <MDL 12.9 11.4 1136 6.55 <0.086 <MDL 8.54 0.231 22.9 0.037 0.435 43.2 0.056 <0.017 <MDL 1.69 0.348 34.6 4.67 0.718 71.3 0.98
13.5 1333 21.8 <0.059 <MDL 5.85 <0.13 <MDL 12.9 14.6 1451 6.54 <0.086 <MDL 8.52 0.420 41.6 0.037 0.744 73.7 0.056 <0.017 <MDL 1.69 0.264 26.2 4.66 0.824 81.7 0.96
6.51 650 22.0 <0.059 <MDL 5.89 <0.13 <MDL 13.0 12.3 1226 6.59 <0.086 <MDL 8.59 0.405 40.4 0.037 1.33 133 0.056 <0.017 <MDL 1.70 0.187 18.6 4.69 0.665 66.4 0.96
6.89 689 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 13.4 1342 6.59 <0.086 <MDL 8.59 0.442 44.2 0.037 1.19 119 0.056 <0.017 <MDL 1.70 0.164 16.4 4.70 0.590 58.9 0.98
5.10 508 21.9 <0.059 <MDL 5.88 <0.13 <MDL 12.9 14.3 1427 6.57 <0.086 <MDL 8.56 0.445 44.3 0.037 1.11 110 0.056 <0.017 <MDL 1.69 0.170 16.9 4.68 0.625 62.3 0.97
2.39 238 21.9 <0.059 <MDL 5.87 <0.13 <MDL 12.9 11.9 1186 6.56 <0.086 <MDL 8.55 0.200 19.9 0.037 0.653 64.9 0.056 <0.017 <MDL 1.69 0.329 32.7 4.67 0.676 67.2 0.95
7.72 767 21.8 <0.059 <MDL 5.86 <0.13 <MDL 12.9 13.8 1365 6.55 <0.086 <MDL 8.54 0.392 38.9 0.037 0.827 82.1 0.056 <0.017 <MDL 1.69 0.206 20.5 4.67 0.553 54.9 0.96
7.64 759 21.9 <0.059 <MDL 5.86 <0.13 <MDL 12.9 13.8 1374 6.56 <0.086 <MDL 8.55 0.408 40.5 0.037 1.07 107 0.056 <0.017 <MDL 1.69 0.168 16.7 4.67 0.817 81.2 0.95
5.48 542 21.7 <0.059 <MDL 5.83 <0.13 <MDL 12.9 13.7 1350 6.52 <0.086 <MDL 8.50 0.394 39.0 0.037 1.25 124 0.055 <0.017 <MDL 1.68 0.197 19.4 4.65 0.777 76.8 0.98
5.48 544 21.8 <0.059 <MDL 5.85 <0.13 <MDL 12.9 13.3 1324 6.55 <0.086 <MDL 8.53 0.347 34.4 0.037 1.21 120 0.056 <0.017 <MDL 1.69 0.174 17.2 4.66 0.581 57.6 0.97
3.96 392 21.8 <0.059 <MDL 5.84 <0.13 <MDL 12.9 11.2 1107 6.53 <0.086 <MDL 8.51 0.231 22.8 0.037 0.508 50.2 0.055 <0.017 <MDL 1.68 0.291 28.8 4.65 0.690 68.3 0.96
19.8 1991 22.1 <0.059 <MDL 5.94 <0.13 <MDL 13.1 11.5 1162 6.64 <0.086 <MDL 8.66 0.433 43.6 0.037 0.760 76.5 0.056 <0.017 <MDL 1.71 0.215 21.7 4.73 0.749 75.4 0.97
5.10 504 21.7 <0.059 <MDL 5.83 <0.13 <MDL 12.8 13.1 1291 6.52 <0.086 <MDL 8.49 0.366 36.2 0.037 1.39 137 0.055 <0.017 <MDL 1.68 0.203 20.1 4.64 0.727 71.7 0.98
4.72 472 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 12.1 1206 6.60 0.218 21.8 8.60 0.431 43.1 0.037 1.32 132 0.056 <0.017 <MDL 1.70 0.173 17.3 4.70 0.609 60.9 0.97
5.09 505 21.9 <0.059 <MDL 5.86 <0.13 <MDL 12.9 14.8 1470 6.56 <0.086 <MDL 8.54 0.438 43.6 0.037 1.30 130 0.056 <0.017 <MDL 1.69 0.172 17.1 4.67 0.586 58.2 0.96
1.64 163 21.8 <0.059 <MDL 5.85 <0.13 <MDL 12.9 13.6 1349 6.55 <0.086 <MDL 8.53 0.218 21.7 0.037 0.522 51.8 0.056 <0.017 <MDL 1.69 0.289 28.7 4.66 0.671 66.6 0.97
29.2 2929 22.1 <0.059 <MDL 5.92 <0.13 <MDL 13.0 13.3 1335 6.62 <0.086 <MDL 8.63 0.422 42.3 0.037 0.844 84.8 0.056 <0.017 <MDL 1.71 0.199 19.9 4.72 0.903 90.7 0.97
7.45 752 22.2 <0.059 <MDL 5.96 <0.13 <MDL 13.1 13.3 1346 6.66 <0.086 <MDL 8.68 0.514 51.9 0.037 1.29 130 0.057 <0.017 <MDL 1.72 0.194 19.6 4.75 0.887 89.5 0.96
4.75 472 21.9 <0.059 <MDL 5.87 <0.13 <MDL 12.9 13.0 1292 6.57 <0.086 <MDL 8.56 0.401 39.9 0.037 1.26 125 0.056 <0.017 <MDL 1.69 0.182 18.1 4.68 0.674 67.0 0.97
5.70 568 21.9 <0.059 <MDL 5.88 <0.13 <MDL 12.9 14.3 1429 6.57 <0.086 <MDL 8.56 0.444 44.3 0.037 1.27 127 0.056 <0.017 <MDL 1.69 0.176 17.5 4.68 0.684 68.1 0.96
2.90 289 21.9 <0.059 <MDL 5.88 <0.13 <MDL 13.0 12.0 1197 6.58 <0.086 <MDL 8.57 0.218 21.7 0.037 0.635 63.3 0.056 <0.017 <MDL 1.69 0.293 29.2 4.68 0.648 64.5 0.97
17.2 1735 22.2 <0.059 <MDL 5.95 <0.13 <MDL 13.1 14.7 1488 6.66 <0.086 <MDL 8.68 0.418 42.2 0.037 0.547 55.2 0.057 <0.017 <MDL 1.72 0.222 22.4 4.74 1.14 115 0.97
Zn S  Sb  Se  Si  Sn  Sr Ti  Tl  V 
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APPENDIX C: Results of Geochemical Analysis of Soil Samples Collected by ISGS from I-294 Bioswales in May 2015 (fifth year post-construction)
Date 
collected
Sample 
location
Sample 
weight (g)
Extract 
volume 
(mL)
Final 
volume 
(mL)
MDL (aqueous):
5/13/2015 9A.5.3B 0.9992 14 100
5/13/2015 9A.5.3C 1.0093 14 100
5/13/2015 9A.5.3D 1.0058 14 100
5/13/2015 9A.5.3E 1.0098 14 100
5/13/2015 9A.5.4A 1.0082 14 100
5/13/2015 9A.5.4B 0.9945 14 100
5/13/2015 9A.5.4C 1.0053 14 100
5/13/2015 9A.5.4D 1.0044 14 100
5/13/2015 9A.5.4E 1.0062 14 100
5/13/2015 9A.6.1A 1.0047 14 100
5/13/2015 9A.6.1B 1.0061 14 100
5/13/2015 9A.6.1C 0.9978 14 100
5/13/2015 9A.6.1D 1.0104 14 100
5/13/2015 9A.6.1E 1.0047 14 100
5/13/2015 9A.6.2A 0.9998 14 100
5/13/2015 9A.6.2B 1.0021 14 100
5/13/2015 9A.6.2C 1.0012 14 100
5/13/2015 9A.6.2D 0.9965 14 100
5/13/2015 9A.6.2E 1.0049 14 100
5/13/2015 9A.6.3A 1.0076 14 100
5/13/2015 9A.6.3B 1.0074 14 100
5/13/2015 9A.6.3C 1.0056 14 100
5/13/2015 9A.6.3D 0.9957 14 100
5/13/2015 9A.6.3E 1.0008 14 100
5/13/2015 9A.6.4A 0.9929 14 100
5/13/2015 9A.6.4B 0.9996 14 100
5/13/2015 9A.6.4C 0.9942 14 100
5/13/2015 9A.6.4D 0.9953 14 100
5/13/2015 9A.6.4E 1.0047 14 100
5/13/2015 9A.7.1A 0.9975 14 100
5/13/2015 9A.7.1B 1.0085 14 100
5/13/2015 9A.7.1C 0.9999 14 100
5/13/2015 9A.7.1D 1.0041 14 100
5/13/2015 9A.7.1E 1.0088 14 100
5/13/2015 9A.7.2A 1.0088 14 100
5/13/2015 9A.7.2B 0.9994 14 100
5/13/2015 9A.7.2C 1.0008 14 100
5/13/2015 9A.7.2D 1.0012 14 100
5/13/2015 9A.7.2E 0.9919 14 100
5/13/2015 9A.7.3A 1.0128 14 100
5/13/2015 9A.7.3B 1.0040 14 100
5/13/2015 9A.7.3C 0.9997 14 100
5/13/2015 9A.7.3D 1.0008 14 100
5/13/2015 9A.7.3E 1.0032 14 100
5/13/2015 9A.7.4A 0.9930 14 100
5/13/2015 9A.7.4B 1.0073 14 100
5/13/2015 9A.7.4C 1.0090 14 100
5/13/2015 9A.7.4D 0.9961 14 100
5/13/2015 9A.7.4E 1.0050 14 100
5/13/2015 9A.8.1A 0.9990 14 100
5/13/2015 9A.8.1B 0.9960 14 100
5/13/2015 9A.8.1C 1.0087 14 100
5/13/2015 9A.8.1D 0.9989 14 100
5/13/2015 9A.8.1E 1.0083 14 100
5/13/2015 9A.8.2A 0.9992 14 100
5/13/2015 9A.8.2B 1.0045 14 100
5/13/2015 9A.8.2C 1.0179 14 100
5/13/2015 9A.8.2D 0.9912 14 100
5/13/2015 9A.8.2E 1.0084 14 100
5/13/2015 9A.8.3A 0.9998 14 100
5/13/2015 9A.8.3B 1.0160 14 100
5/13/2015 9A.8.3C 1.0088 14 100
5/13/2015 9A.8.3D 1.0027 14 100
5/13/2015 9A.8.3E 0.9975 14 100
5/13/2015 9A.8.4A 1.0049 14 100
5/13/2015 9A.8.4B 1.0047 14 100
5/13/2015 9A.8.4C 0.9979 14 100
5/13/2015 9A.8.4D 0.9969 14 100
5/13/2015 9A.8.4E 1.0052 14 100
5/13/2015 9A.9.1A 1.0102 14 100
5/13/2015 9A.9.1B 1.0040 14 100
5/13/2015 9A.9.1C 1.0004 14 100
5/13/2015 9A.9.1D 0.9958 14 100
5/13/2015 9A.9.1E 1.013 14 100
5/13/2015 9A.9.2A 1.0052 14 100
5/13/2015 9A.9.2B 1.0003 14 100
mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL
0.22 0.059 0.13 0.066 0.086 0.00037 0.00056 0.017 0.047 0.0097
Zn S  Sb  Se  Si  Sn  Sr Ti  Tl  V 
5.55 555 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 14.0 1400 6.61 <0.086 <MDL 8.61 0.362 36.2 0.037 0.779 78.0 0.056 <0.017 <MDL 1.70 0.255 25.6 4.70 0.676 67.7 0.97
4.79 475 21.8 <0.059 <MDL 5.85 <0.13 <MDL 12.9 14.1 1399 6.54 <0.086 <MDL 8.52 0.282 27.9 0.037 1.20 119 0.055 <0.017 <MDL 1.68 0.180 17.8 4.66 0.512 50.7 0.98
3.29 327 21.9 <0.059 <MDL 5.87 <0.13 <MDL 12.9 15.1 1500 6.56 <0.086 <MDL 8.55 0.405 40.3 0.037 0.757 75.3 0.056 <0.017 <MDL 1.69 0.211 21.0 4.67 0.541 53.8 0.97
2.56 254 21.8 <0.059 <MDL 5.84 <0.13 <MDL 12.9 13.9 1378 6.54 <0.086 <MDL 8.52 0.210 20.8 0.037 0.479 47.4 0.055 <0.017 <MDL 1.68 0.295 29.2 4.65 0.702 69.6 0.97
12.2 1211 21.8 <0.059 <MDL 5.85 <0.13 <MDL 12.9 14.4 1426 6.55 <0.086 <MDL 8.53 0.518 51.4 0.037 0.570 56.6 0.056 <0.017 <MDL 1.69 0.263 26.1 4.66 1.15 114 0.97
7.30 734 22.1 <0.059 <MDL 5.93 <0.13 <MDL 13.1 13.4 1344 6.64 <0.086 <MDL 8.65 0.366 36.8 0.037 0.917 92.2 0.056 <0.017 <MDL 1.71 0.215 21.7 4.73 0.804 80.8 0.97
5.02 500 21.9 <0.059 <MDL 5.87 <0.13 <MDL 12.9 15.2 1509 6.57 0.272 27.1 8.55 0.361 35.9 0.037 1.15 114 0.056 <0.017 <MDL 1.69 0.186 18.5 4.68 0.562 55.9 0.97
4.35 433 21.9 <0.059 <MDL 5.87 <0.13 <MDL 12.9 14.9 1485 6.57 <0.086 <MDL 8.56 0.395 39.4 0.037 0.987 98.3 0.056 <0.017 <MDL 1.69 0.161 16.0 4.68 0.410 40.8 0.96
3.15 313 21.9 <0.059 <MDL 5.86 <0.13 <MDL 12.9 17.4 1734 6.56 <0.086 <MDL 8.55 0.251 25.0 0.037 0.428 42.5 0.056 <0.017 <MDL 1.69 0.264 26.2 4.67 0.725 72.1 0.96
14.0 1391 21.9 <0.059 <MDL 5.87 <0.13 <MDL 12.9 14.2 1417 6.57 <0.086 <MDL 8.56 0.475 47.3 0.037 0.739 73.5 0.056 <0.017 <MDL 1.69 0.219 21.8 4.68 0.928 92.3 0.97
11.5 1148 21.9 <0.059 <MDL 5.86 <0.13 <MDL 12.9 13.1 1303 6.56 <0.086 <MDL 8.55 0.366 36.3 0.037 0.914 90.9 0.056 <0.017 <MDL 1.69 0.186 18.4 4.67 0.560 55.6 0.97
4.98 499 22.0 <0.059 <MDL 5.91 <0.13 <MDL 13.0 14.7 1474 6.61 <0.086 <MDL 8.62 0.335 33.6 0.037 1.21 121 0.056 <0.017 <MDL 1.70 0.166 16.6 4.71 0.498 49.9 0.97
7.77 769 21.8 <0.059 <MDL 5.84 <0.13 <MDL 12.9 13.5 1340 6.53 <0.086 <MDL 8.51 0.415 41.1 0.037 0.860 85.2 0.055 <0.017 <MDL 1.68 0.222 22.0 4.65 0.765 75.7 0.96
6.89 686 21.9 <0.059 <MDL 5.87 <0.13 <MDL 12.9 14.6 1457 6.57 <0.086 <MDL 8.56 0.257 25.5 0.037 0.463 46.1 0.056 <0.017 <MDL 1.69 0.296 29.4 4.68 0.856 85.2 0.97
4.93 493 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 14.7 1469 6.60 <0.086 <MDL 8.60 0.400 40.0 0.037 0.470 47.0 0.056 <0.017 <MDL 1.70 0.215 21.5 4.70 0.652 65.2 0.97
5.41 540 22.0 <0.059 <MDL 5.89 <0.13 <MDL 13.0 16.2 1614 6.59 <0.086 <MDL 8.58 0.379 37.8 0.037 1.22 122 0.056 <0.017 <MDL 1.70 0.194 19.3 4.69 0.557 55.6 0.97
5.05 504 22.0 <0.059 <MDL 5.89 <0.13 <MDL 13.0 14.7 1466 6.59 <0.086 <MDL 8.59 0.312 31.1 0.037 1.07 106 0.056 <0.017 <MDL 1.70 0.193 19.2 4.69 0.502 50.1 0.96
5.55 557 22.1 <0.059 <MDL 5.92 <0.13 <MDL 13.0 14.1 1411 6.62 <0.086 <MDL 8.63 0.353 35.5 0.037 1.18 118 0.056 <0.017 <MDL 1.71 0.196 19.7 4.72 0.555 55.7 0.97
5.20 518 21.9 <0.059 <MDL 5.87 <0.13 <MDL 12.9 13.9 1379 6.57 <0.086 <MDL 8.56 0.286 28.4 0.037 0.468 46.6 0.056 <0.017 <MDL 1.69 0.273 27.2 4.68 0.899 89.5 0.96
10.9 1084 21.8 <0.059 <MDL 5.86 <0.13 <MDL 12.9 17.7 1755 6.55 <0.086 <MDL 8.54 0.833 82.7 0.037 0.590 58.6 0.056 <0.017 <MDL 1.69 0.274 27.2 4.66 1.89 188 0.97
15.0 1491 21.8 <0.059 <MDL 5.86 <0.13 <MDL 12.9 16.2 1604 6.55 <0.086 <MDL 8.54 0.487 48.3 0.037 1.04 103 0.056 <0.017 <MDL 1.69 0.230 22.8 4.67 0.821 81.5 0.96
8.81 876 21.9 <0.059 <MDL 5.87 <0.13 <MDL 12.9 14.4 1432 6.56 <0.086 <MDL 8.55 0.473 47.0 0.037 1.11 110 0.056 <0.017 <MDL 1.69 0.175 17.4 4.67 0.804 80.0 0.97
10.6 1063 22.1 <0.059 <MDL 5.93 <0.13 <MDL 13.1 15.1 1521 6.63 <0.086 <MDL 8.64 0.344 34.5 0.037 1.14 115 0.056 <0.017 <MDL 1.71 0.171 17.2 4.72 0.690 69.3 0.97
2.56 255 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 17.9 1789 6.59 <0.086 <MDL 8.59 0.248 24.7 0.037 0.565 56.4 0.056 <0.017 <MDL 1.70 0.305 30.4 4.70 0.762 76.2 0.96
5.51 555 22.2 <0.059 <MDL 5.94 <0.13 <MDL 13.1 16.4 1652 6.65 <0.086 <MDL 8.66 0.260 26.1 0.037 0.587 59.1 0.056 <0.017 <MDL 1.71 0.274 27.6 4.73 0.919 92.5 0.97
7.09 709 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 15.8 1579 6.60 <0.086 <MDL 8.60 0.344 34.4 0.037 1.20 120 0.056 <0.017 <MDL 1.70 0.222 22.2 4.70 0.621 62.1 0.96
5.72 576 22.1 <0.059 <MDL 5.93 <0.13 <MDL 13.1 16.1 1623 6.64 <0.086 <MDL 8.65 0.359 36.1 0.037 1.21 122 0.056 <0.017 <MDL 1.71 0.215 21.7 4.73 0.586 59.0 0.97
2.13 214 22.1 <0.059 <MDL 5.93 <0.13 <MDL 13.1 15.0 1505 6.63 <0.086 <MDL 8.64 0.295 29.7 0.037 1.03 103 0.056 <0.017 <MDL 1.71 0.349 35.0 4.72 0.793 79.6 0.97
1.58 158 21.9 <0.059 <MDL 5.87 <0.13 <MDL 12.9 16.6 1650 6.57 <0.086 <MDL 8.56 0.256 25.5 0.037 0.380 37.9 0.056 <0.017 <MDL 1.69 0.305 30.4 4.68 0.752 74.9 0.96
7.87 789 22.1 <0.059 <MDL 5.91 <0.13 <MDL 13.0 17.1 1711 6.62 <0.086 <MDL 8.62 0.432 43.3 0.037 0.679 68.1 0.056 <0.017 <MDL 1.70 0.263 26.4 4.71 1.16 116 0.97
5.61 556 21.8 <0.059 <MDL 5.85 <0.13 <MDL 12.9 17.9 1779 6.54 <0.086 <MDL 8.53 0.282 27.9 0.037 0.768 76.2 0.056 <0.017 <MDL 1.69 0.250 24.8 4.66 0.657 65.2 0.96
9.09 909 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 16.2 1618 6.60 <0.086 <MDL 8.60 0.390 39.0 0.037 1.25 125 0.056 <0.017 <MDL 1.70 0.201 20.1 4.70 0.958 95.8 0.97
7.40 737 21.9 <0.059 <MDL 5.88 <0.13 <MDL 12.9 15.6 1557 6.57 <0.086 <MDL 8.56 0.412 41.0 0.037 1.37 137 0.056 <0.017 <MDL 1.69 0.207 20.6 4.68 0.584 58.2 0.97
2.30 228 21.8 <0.059 <MDL 5.85 <0.13 <MDL 12.9 16.1 1595 6.54 <0.086 <MDL 8.52 0.266 26.4 0.037 0.456 45.2 0.056 <0.017 <MDL 1.69 0.270 26.8 4.66 0.689 68.3 0.97
7.72 765 21.8 <0.059 <MDL 5.85 <0.13 <MDL 12.9 16.7 1651 6.54 <0.086 <MDL 8.52 0.350 34.7 0.037 0.622 61.7 0.056 <0.017 <MDL 1.69 0.275 27.2 4.66 0.907 89.9 0.97
11.9 1192 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 16.6 1663 6.60 <0.086 <MDL 8.61 0.322 32.2 0.037 0.831 83.2 0.056 <0.017 <MDL 1.70 0.218 21.8 4.70 0.879 87.9 0.96
7.37 736 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 16.8 1681 6.59 <0.086 <MDL 8.59 0.278 27.8 0.037 1.24 123 0.056 <0.017 <MDL 1.70 0.275 27.5 4.70 0.674 67.3 0.97
7.84 783 22.0 <0.059 <MDL 5.89 <0.13 <MDL 13.0 15.8 1573 6.59 <0.086 <MDL 8.59 0.313 31.2 0.037 0.870 86.9 0.056 <0.017 <MDL 1.70 0.234 23.3 4.69 0.737 73.6 0.97
1.39 140 22.2 <0.059 <MDL 5.95 <0.13 <MDL 13.1 17.7 1783 6.65 0.133 13.4 8.67 0.274 27.6 0.037 0.339 34.2 0.056 <0.017 <MDL 1.71 0.263 26.5 4.74 0.770 77.6 0.97
13.8 1363 21.7 <0.059 <MDL 5.83 <0.13 <MDL 12.8 17.4 1716 6.52 <0.086 <MDL 8.49 0.465 45.9 0.037 0.555 54.8 0.055 <0.017 <MDL 1.68 0.239 23.6 4.64 1.72 170 0.97
15.9 1582 21.9 <0.059 <MDL 5.88 <0.13 <MDL 12.9 16.8 1673 6.57 <0.086 <MDL 8.57 0.386 38.4 0.037 0.906 90.2 0.056 <0.017 <MDL 1.69 0.221 22.0 4.68 1.04 104 0.96
7.49 749 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 15.3 1528 6.60 <0.086 <MDL 8.60 0.331 33.1 0.037 0.889 88.9 0.056 <0.017 <MDL 1.70 0.168 16.8 4.70 0.806 80.6 0.96
9.51 950 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 17.5 1748 6.59 <0.086 <MDL 8.59 0.391 39.0 0.037 0.712 71.1 0.056 <0.017 <MDL 1.70 0.245 24.5 4.70 1.09 108 0.97
4.16 415 21.9 <0.059 <MDL 5.88 <0.13 <MDL 13.0 17.1 1704 6.58 <0.086 <MDL 8.57 0.288 28.7 0.037 0.417 41.5 0.056 <0.017 <MDL 1.69 0.259 25.8 4.69 0.967 96.3 0.97
2.95 297 22.2 <0.059 <MDL 5.94 <0.13 <MDL 13.1 17.0 1708 6.65 <0.086 <MDL 8.66 0.320 32.2 0.037 0.721 72.6 0.056 <0.017 <MDL 1.71 0.270 27.2 4.73 1.64 165 0.96
7.54 748 21.8 <0.059 <MDL 5.86 <0.13 <MDL 12.9 18.9 1878 6.55 <0.086 <MDL 8.54 0.425 42.2 0.037 0.625 62.1 0.056 <0.017 <MDL 1.69 0.262 26.0 4.67 1.22 121 0.96
5.45 540 21.8 <0.059 <MDL 5.85 <0.13 <MDL 12.9 14.2 1405 6.54 <0.086 <MDL 8.52 0.375 37.1 0.037 0.893 88.5 0.056 <0.017 <MDL 1.68 0.229 22.7 4.66 1.09 108 0.96
6.38 640 22.1 <0.059 <MDL 5.92 <0.13 <MDL 13.1 15.9 1596 6.63 <0.086 <MDL 8.63 0.396 39.7 0.037 0.703 70.6 0.056 <0.017 <MDL 1.71 0.223 22.4 4.72 1.19 119 0.97
5.14 511 21.9 <0.059 <MDL 5.87 <0.13 <MDL 12.9 16.1 1604 6.57 <0.086 <MDL 8.56 0.317 31.5 0.037 0.401 39.9 0.056 <0.017 <MDL 1.69 0.238 23.7 4.68 0.849 84.5 0.97
7.55 756 22.0 <0.059 <MDL 5.91 <0.13 <MDL 13.0 16.7 1671 6.61 <0.086 <MDL 8.61 0.529 52.9 0.037 0.410 41.1 0.056 <0.017 <MDL 1.70 0.252 25.2 4.70 0.885 88.6 0.97
8.17 820 22.1 <0.059 <MDL 5.92 <0.13 <MDL 13.1 15.6 1565 6.63 <0.086 <MDL 8.63 0.385 38.7 0.037 0.719 72.2 0.056 <0.017 <MDL 1.71 0.193 19.4 4.72 0.790 79.3 0.97
4.74 470 21.8 <0.059 <MDL 5.85 <0.13 <MDL 12.9 15.1 1495 6.54 <0.086 <MDL 8.53 0.294 29.2 0.037 0.852 84.5 0.056 <0.017 <MDL 1.69 0.246 24.4 4.66 0.719 71.3 0.98
5.07 508 22.0 <0.059 <MDL 5.91 <0.13 <MDL 13.0 15.7 1576 6.61 <0.086 <MDL 8.61 0.283 28.3 0.037 0.751 75.2 0.056 <0.017 <MDL 1.70 0.276 27.6 4.71 1.18 118 0.98
4.53 450 21.8 <0.059 <MDL 5.85 <0.13 <MDL 12.9 16.5 1639 6.55 <0.086 <MDL 8.53 0.303 30.1 0.037 0.469 46.5 0.056 <0.017 <MDL 1.69 0.262 26.0 4.66 0.893 88.6 0.97
11.0 1099 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 15.6 1560 6.61 <0.086 <MDL 8.61 0.612 61.3 0.037 0.603 60.3 0.056 <0.017 <MDL 1.70 0.283 28.4 4.70 0.696 69.7 0.97
4.34 432 21.9 <0.059 <MDL 5.87 <0.13 <MDL 12.9 14.7 1460 6.57 <0.086 <MDL 8.56 0.296 29.5 0.037 0.689 68.6 0.056 <0.017 <MDL 1.69 0.200 19.9 4.68 0.902 89.8 0.97
3.94 387 21.6 <0.059 <MDL 5.80 <0.13 <MDL 12.8 15.7 1540 6.48 <0.086 <MDL 8.45 0.239 23.4 0.036 1.04 103 0.055 <0.017 <MDL 1.67 0.220 21.6 4.62 0.603 59.2 0.90
5.04 509 22.2 <0.059 <MDL 5.95 <0.13 <MDL 13.1 16.1 1627 6.66 <0.086 <MDL 8.68 0.295 29.8 0.037 1.16 117 0.056 <0.017 <MDL 1.72 0.191 19.3 4.74 0.610 61.6 0.97
6.30 625 21.8 <0.059 <MDL 5.85 <0.13 <MDL 12.9 16.4 1629 6.55 <0.086 <MDL 8.53 0.285 28.3 0.037 0.485 48.1 0.056 <0.017 <MDL 1.69 0.258 25.5 4.66 0.922 91.5 0.98
19.6 1956 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 15.6 1559 6.60 <0.086 <MDL 8.60 0.452 45.2 0.037 0.633 63.3 0.056 <0.017 <MDL 1.70 0.188 18.8 4.70 1.45 145 0.97
4.98 491 21.7 <0.059 <MDL 5.81 <0.13 <MDL 12.8 15.7 1548 6.50 <0.086 <MDL 8.46 0.266 26.2 0.036 0.772 76.0 0.055 <0.017 <MDL 1.67 0.238 23.4 4.63 0.795 78.2 0.97
5.47 542 21.8 <0.059 <MDL 5.85 <0.13 <MDL 12.9 15.5 1534 6.54 <0.086 <MDL 8.52 0.289 28.7 0.037 1.20 119 0.056 <0.017 <MDL 1.69 0.213 21.1 4.66 0.733 72.6 0.97
5.34 532 21.9 <0.059 <MDL 5.88 <0.13 <MDL 13.0 15.5 1550 6.58 <0.086 <MDL 8.58 0.277 27.6 0.037 1.13 113 0.056 <0.017 <MDL 1.70 0.236 23.6 4.69 0.653 65.1 0.97
2.04 205 22.1 <0.059 <MDL 5.91 <0.13 <MDL 13.0 15.8 1584 6.62 <0.086 <MDL 8.62 0.208 20.8 0.037 0.370 37.1 0.056 <0.017 <MDL 1.70 0.252 25.3 4.71 0.631 63.3 0.97
6.17 614 21.9 <0.059 <MDL 5.87 <0.13 <MDL 12.9 15.5 1541 6.57 <0.086 <MDL 8.56 0.354 35.2 0.037 0.744 74.0 0.056 <0.017 <MDL 1.69 0.217 21.6 4.68 0.914 91.0 0.96
6.17 614 21.9 <0.059 <MDL 5.87 <0.13 <MDL 12.9 15.1 1505 6.57 <0.086 <MDL 8.56 0.307 30.5 0.037 0.954 94.9 0.056 <0.017 <MDL 1.69 0.186 18.5 4.68 0.607 60.4 0.96
4.98 499 22.0 <0.059 <MDL 5.91 <0.13 <MDL 13.0 15.8 1584 6.61 <0.086 <MDL 8.62 0.238 23.8 0.037 1.20 120 0.056 <0.017 <MDL 1.70 0.178 17.9 4.71 0.489 49.0 0.97
7.44 746 22.1 <0.059 <MDL 5.92 <0.13 <MDL 13.0 15.8 1582 6.62 <0.086 <MDL 8.63 0.358 35.9 0.037 0.716 71.9 0.056 <0.017 <MDL 1.71 0.202 20.2 4.71 0.927 93.0 0.97
5.28 525 21.9 <0.059 <MDL 5.87 <0.13 <MDL 12.9 15.8 1569 6.57 <0.086 <MDL 8.56 0.259 25.7 0.037 1.07 106 0.056 <0.017 <MDL 1.69 0.183 18.2 4.68 0.565 56.2 0.97
11.5 1139 21.8 <0.059 <MDL 5.84 <0.13 <MDL 12.9 15.5 1534 6.53 <0.086 <MDL 8.51 0.414 41.0 0.037 0.731 72.4 0.055 <0.017 <MDL 1.68 0.213 21.1 4.65 1.88 186 0.97
9.18 914 21.9 <0.059 <MDL 5.88 <0.13 <MDL 12.9 16.6 1652 6.57 <0.086 <MDL 8.57 0.341 33.9 0.037 1.04 103 0.056 <0.017 <MDL 1.69 0.189 18.9 4.68 0.671 66.8 0.96
4.02 402 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 14.3 1433 6.60 <0.086 <MDL 8.60 0.491 49.1 0.037 0.529 52.9 0.056 <0.017 <MDL 1.70 0.077 7.67 4.70 0.262 26.2 0.97
5.06 508 22.1 <0.059 <MDL 5.92 <0.13 <MDL 13.1 15.7 1578 6.63 <0.086 <MDL 8.64 0.247 24.8 0.037 1.19 120 0.056 <0.017 <MDL 1.71 0.166 16.7 4.72 0.444 44.6 0.97
4.16 410 21.7 <0.059 <MDL 5.82 <0.13 <MDL 12.8 15.3 1514 6.52 <0.086 <MDL 8.49 0.231 22.8 0.037 1.13 111 0.055 <0.017 <MDL 1.68 0.175 17.3 4.64 0.477 47.1 0.96
12.1 1209 21.9 <0.059 <MDL 5.87 <0.13 <MDL 12.9 15.2 1513 6.57 0.118 11.7 8.56 0.436 43.3 0.037 0.643 64.0 0.056 <0.017 <MDL 1.69 0.213 21.2 4.68 3.27 326 0.98
7.67 767 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 14.1 1411 6.60 <0.086 <MDL 8.60 0.351 35.1 0.037 0.938 93.8 0.056 <0.017 <MDL 1.70 0.174 17.4 4.70 0.764 76.4 0.97
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APPENDIX C: Results of Geochemical Analysis of Soil Samples Collected by ISGS from I-294 Bioswales in May 2015 (fifth year post-construction)
Date 
collected
Sample 
location
Sample 
weight (g)
Extract 
volume 
(mL)
Final 
volume 
(mL)
MDL (aqueous):
5/13/2015 9A.9.2C 0.9998 14 100
5/13/2015 9A.9.2D 1.002 14 100
5/13/2015 9A.9.2E 1.004 14 100
5/13/2015 9A.9.3A 1.0003 14 100
5/13/2015 9A.9.3B 1.0064 14 100
5/13/2015 9A.9.3C 1.0008 14 100
5/13/2015 9A.9.3D 1.0069 14 100
5/13/2015 9A.9.3E 0.9999 14 100
samples analyzed
detects
% detects
min 0.9892 14 100
max 1.0184 14 100
mean 1.003 14 100
range 0.0292 0 0
mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL
0.22 0.059 0.13 0.066 0.086 0.00037 0.00056 0.017 0.047 0.0097
Zn S  Sb  Se  Si  Sn  Sr Ti  Tl  V 
7.15 715 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 14.1 1413 6.60 <0.086 <MDL 8.60 0.323 32.3 0.037 0.850 85.0 0.056 <0.017 <MDL 1.70 0.202 20.2 4.70 0.768 76.8 0.97
5.39 537 22.0 <0.059 <MDL 5.89 <0.13 <MDL 13.0 15.1 1507 6.59 <0.086 <MDL 8.58 0.274 27.3 0.037 0.959 95.7 0.056 <0.017 <MDL 1.70 0.179 17.9 4.69 0.539 53.8 0.97
4.29 427 21.9 <0.059 <MDL 5.88 <0.13 <MDL 12.9 16.4 1637 6.57 <0.086 <MDL 8.57 0.262 26.1 0.037 1.14 113 0.056 <0.017 <MDL 1.69 0.195 19.4 4.68 0.514 51.2 0.97
12.9 1295 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 15.0 1498 6.60 <0.086 <MDL 8.60 0.426 42.6 0.037 0.500 50.0 0.056 <0.017 <MDL 1.70 0.216 21.6 4.70 1.49 149 0.97
10.1 1004 21.9 <0.059 <MDL 5.86 <0.13 <MDL 12.9 14.1 1399 6.56 <0.086 <MDL 8.55 0.303 30.1 0.037 0.985 97.9 0.056 <0.017 <MDL 1.69 0.170 16.9 4.67 0.630 62.6 0.97
9.79 978 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 16.6 1661 6.59 <0.086 <MDL 8.59 0.371 37.1 0.037 0.991 99.0 0.056 <0.017 <MDL 1.70 0.198 19.8 4.70 1.07 107 0.97
8.59 853 21.8 <0.059 <MDL 5.86 <0.13 <MDL 12.9 17.7 1758 6.55 <0.086 <MDL 8.54 0.461 45.8 0.037 0.893 88.7 0.056 <0.017 <MDL 1.69 0.238 23.7 4.67 1.10 109 0.97
13.4 1342 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 18.7 1872 6.60 <0.086 <MDL 8.60 0.366 36.6 0.037 0.506 50.6 0.056 <0.017 <MDL 1.70 0.226 22.6 4.70 1.43 143 0.97
160 160 160 160 160 160 160 160 160 160
160 0 0 160 8 160 160 0 160 160
100 0 0 100 5 100 100 0 100 100
1.39 140 21.6 ‐ ‐ 5.79 ‐ ‐ 12.8 10.8 1076 6.48 0.111 11.1 8.44 0.200 19.9 0.036 0.339 34.2 0.055 ‐ ‐ 1.67 0.077 7.67 4.62 0.262 26.2 0.897
31.9 3179 22.2 ‐ ‐ 5.96 ‐ ‐ 13.1 18.9 1878 6.67 0.892 90.0 8.69 1.25 125 0.037 2.49 251 0.057 ‐ ‐ 1.72 0.349 35.0 4.75 4.90 488 0.983
8.47 845 21.9 ‐ ‐ 5.88 ‐ ‐ 13.0 14.7 1468 6.58 0.252 25.3 8.58 0.372 37.1 0.037 0.878 87.5 0.056 ‐ ‐ 1.70 0.22 21.5 4.69 0.848 84.6 0.966
30.5 3039 0.6 ‐ ‐ 0.17 ‐ ‐ 0.4 8.1 802 0.19 0.781 79.0 0.25 1.05 105 0.001 2.16 217 0.002 ‐ ‐ 0.05 0.272 27.4 0.14 4.63 461 0.085
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APPENDIX C: Results of Geochemical Analysis of Soil Samples Collected by ISGS from I-294 Bioswales in May 2015 (fifth year post-construction)
mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL
Date 
collected
Sample 
location
Sample 
weight (g)
Extract 
volume 
(mL)
Final 
volume 
(mL)
MDL (aqueous): 0.037 0.11 0.023 0.00085 0.00055 0.029 0.012 0.013 0.0058 0.0016
5/12/2015 15B.1.1A 1.0124 89.2 8809 3.65 <0.11 <MDL 10.9 0.135 13.3 2.27 0.861 85.1 0.084 0.00578 0.571 0.054 196 19386 2.86 0.053 5.26 1.19 0.017 1.71 1.28 0.166 16.4 0.573 0.384 38.0 0.158
5/12/2015 15B.1.1B 1.0035 66.4 6614 3.69 <0.11 <MDL 11.0 0.095 9.44 2.29 0.563 56.1 0.085 0.00355 0.354 0.055 473 47113 2.89 0.046 4.63 1.20 <0.013 <MDL 1.30 0.140 14.0 0.578 0.189 18.8 0.159
5/12/2015 15B.1.1C 1.0205 63.6 6230 3.63 <0.11 <MDL 10.8 0.087 8.55 2.25 0.601 58.9 0.083 0.00351 0.344 0.054 438 42952 2.84 0.041 4.06 1.18 0.015 1.47 1.27 0.168 16.4 0.568 0.171 16.8 0.157
5/12/2015 15B.1.1D 1.0051 73.3 7288 3.68 <0.11 <MDL 10.9 0.071 7.11 2.29 0.696 69.2 0.085 0.00326 0.324 0.055 272 27027 2.89 0.024 2.35 1.19 <0.013 <MDL 1.29 0.134 13.4 0.577 0.148 14.8 0.159
5/12/2015 15B.1.1E 1.0021 108 10794 3.69 <0.11 <MDL 11.0 0.112 11.1 2.30 0.939 93.7 0.085 0.00631 0.630 0.055 61.8 6167 2.89 0.064 6.39 1.20 0.030 2.98 1.30 0.186 18.6 0.579 0.208 20.8 0.160
5/12/2015 15B.1.2A 1.0001 90.2 9024 3.70 <0.11 <MDL 11.0 0.072 7.20 2.30 0.909 90.9 0.085 0.00533 0.533 0.055 154 15375 2.90 0.030 2.99 1.20 <0.013 <MDL 1.30 0.157 15.7 0.580 0.185 18.5 0.160
5/12/2015 15B.1.2B 1.0106 83.4 8250 3.66 <0.11 <MDL 10.9 0.096 9.52 2.28 1.25 124 0.084 0.00463 0.458 0.054 353 34898 2.87 0.052 5.14 1.19 0.034 3.33 1.29 0.156 15.4 0.574 0.214 21.1 0.158
5/12/2015 15B.1.2C 1.0163 48.8 4800 3.64 <0.11 <MDL 10.8 0.053 5.24 2.26 0.645 63.5 0.084 0.00209 0.206 0.054 423 41605 2.85 0.019 1.88 1.18 <0.013 <MDL 1.28 0.098 9.66 0.571 0.139 13.7 0.157
5/12/2015 15B.1.2D 1.0084 50.9 5048 3.67 <0.11 <MDL 10.9 0.077 7.60 2.28 0.631 62.6 0.084 0.00221 0.219 0.055 472 46759 2.88 0.030 3.01 1.19 <0.013 <MDL 1.29 0.095 9.37 0.575 0.142 14.1 0.159
5/12/2015 15B.1.2E 1.0136 119 11745 3.65 <0.11 <MDL 10.9 0.105 10.4 2.27 0.950 93.7 0.084 0.00661 0.652 0.054 53.4 5272 2.86 0.071 6.99 1.18 <0.013 <MDL 1.28 0.204 20.1 0.572 0.231 22.8 0.158
5/12/2015 15B.1.3A 1.0065 96.1 9545 3.68 <0.11 <MDL 10.9 0.120 11.9 2.29 1.02 101 0.084 0.00550 0.547 0.055 233 23160 2.88 0.061 6.08 1.19 0.039 3.91 1.29 0.192 19.1 0.576 0.262 26.0 0.159
5/12/2015 15B.1.3B 1.01 44.3 4388 3.66 <0.11 <MDL 10.9 0.064 6.37 2.28 0.564 55.9 0.084 0.00207 0.204 0.054 411 40726 2.87 0.027 2.67 1.19 <0.013 <MDL 1.29 0.094 9.28 0.574 0.146 14.4 0.158
5/12/2015 15B.1.3C 1.0006 51.6 5159 3.70 <0.11 <MDL 11.0 0.066 6.58 2.30 0.687 68.7 0.085 0.00225 0.224 0.055 401 40046 2.90 0.028 2.78 1.20 <0.013 <MDL 1.30 0.119 11.9 0.580 0.145 14.5 0.160
5/12/2015 15B.1.3D 1.0056 50.2 4989 3.68 <0.11 <MDL 10.9 0.070 6.92 2.29 0.688 68.4 0.085 0.00233 0.232 0.055 436 43310 2.88 0.038 3.77 1.19 <0.013 <MDL 1.29 0.098 9.74 0.577 0.163 16.2 0.159
5/12/2015 15B.1.3E 1.0127 120 11831 3.65 <0.11 <MDL 10.9 0.110 10.9 2.27 0.944 93.2 0.084 0.00632 0.624 0.054 125 12348 2.86 0.061 6.05 1.18 <0.013 <MDL 1.28 0.211 20.8 0.573 0.236 23.3 0.158
5/12/2015 15B.1.4A 1.006 81.1 8058 3.68 <0.11 <MDL 10.9 0.083 8.25 2.29 0.861 85.6 0.084 0.00462 0.460 0.055 277 27499 2.88 0.046 4.62 1.19 <0.013 <MDL 1.29 0.163 16.2 0.577 0.234 23.3 0.159
5/12/2015 15B.1.4B 1.0030 49.7 4958 3.69 <0.11 <MDL 11.0 0.092 9.18 2.29 0.898 89.6 0.085 0.00212 0.211 0.055 724 72172 2.89 0.053 5.30 1.20 <0.013 <MDL 1.30 0.395 39.4 0.578 0.605 60.3 0.160
5/12/2015 15B.1.4C 5340 <MDL 7.26 106 0.222 67031 3.40 <MDL 51.3 48.5
5/12/2015 15B.1.4D 1.0218 49.0 4800 3.62 <0.11 <MDL 10.8 0.079 7.70 2.25 0.710 69.5 0.083 0.00241 0.236 0.054 532 52035 2.84 0.036 3.53 1.17 <0.013 <MDL 1.27 0.162 15.9 0.568 0.231 22.6 0.157
5/12/2015 15B.1.4E 11933 <MDL 11.9 95.1 0.631 5837 4.34 <MDL 19.2 23.6
5/12/2015 15B.1.5A 9271 <MDL 10.0 89.6 0.502 22463 3.80 <MDL 16.6 27.2
5/12/2015 15B.1.5B 5501 <MDL 6.76 71.9 0.250 41447 2.63 <MDL 12.4 18.6
5/12/2015 15B.1.5C 5513 <MDL 5.72 111 0.219 58995 2.28 <MDL 14.1 19.7
5/12/2015 15B.1.5D 3842 <MDL 5.45 41.5 0.166 59229 2.12 <MDL 9.69 15.8
5/12/2015 15B.1.5E 1.0039 14 100 127 12655 3.69 <0.11 <MDL 11.0 0.107 10.7 2.29 0.967 96.3 0.085 0.00695 0.692 0.055 43.8 4367 2.89 0.056 5.54 1.20 <0.013 <MDL 1.29 0.299 29.8 0.578 0.228 22.7 0.159
5/12/2015 15B.1.6A 1.0014 14 100 81.9 8181 3.69 <0.11 <MDL 11.0 0.111 11.1 2.30 0.677 67.6 0.085 0.00481 0.480 0.055 459 45848 2.90 0.048 4.78 1.20 <0.013 <MDL 1.30 0.184 18.4 0.579 0.329 32.8 0.160
5/12/2015 15B.1.6B 1.0111 14 100 48.1 4761 3.66 <0.11 <MDL 10.9 0.052 5.15 2.27 0.721 71.3 0.084 0.00246 0.243 0.054 403 39821 2.87 0.027 2.66 1.19 <0.013 <MDL 1.29 0.129 12.8 0.574 0.179 17.7 0.158
5/12/2015 15B.1.6C 1.0085 14 100 49.4 4899 3.67 <0.11 <MDL 10.9 0.060 5.98 2.28 0.731 72.5 0.084 0.00234 0.232 0.055 402 39845 2.88 0.027 2.66 1.19 <0.013 <MDL 1.29 0.119 11.8 0.575 0.170 16.9 0.159
5/12/2015 15B.1.6D 1.0073 14 100 104 10362 3.67 <0.11 <MDL 10.9 0.076 7.56 2.28 0.924 91.7 0.084 0.00561 0.556 0.055 99.3 9860 2.88 0.040 3.97 1.19 <0.013 <MDL 1.29 0.168 16.7 0.576 0.117 11.6 0.159
5/12/2015 15B.1.6E 1.0003 14 100 139 13875 3.70 <0.11 <MDL 11.0 0.139 13.9 2.30 1.16 116 0.085 0.00745 0.745 0.055 90.5 9047 2.90 0.071 7.10 1.20 <0.013 <MDL 1.30 0.272 27.2 0.580 0.489 48.9 0.160
5/12/2015 15B.1.7A 0.9993 14 100 70.5 7056 3.70 <0.11 <MDL 11.0 0.084 8.45 2.30 0.616 61.6 0.085 0.00400 0.400 0.055 418 41827 2.90 0.041 4.08 1.20 <0.013 <MDL 1.30 0.171 17.1 0.580 0.242 24.3 0.160
5/12/2015 15B.1.7B 1.0040 14 100 64.9 6462 3.69 <0.11 <MDL 11.0 0.070 7.02 2.29 0.656 65.3 0.085 0.00315 0.314 0.055 485 48304 2.89 0.036 3.59 1.20 <0.013 <MDL 1.29 0.147 14.6 0.578 0.205 20.4 0.159
5/12/2015 15B.1.7C 0.9974 14 100 38.3 3839 3.71 <0.11 <MDL 11.0 0.067 6.67 2.31 0.885 88.7 0.085 0.00184 0.185 0.055 696 69802 2.91 0.032 3.19 1.20 <0.013 <MDL 1.30 0.435 43.7 0.582 0.435 43.7 0.160
5/12/2015 15B.1.7D 1.0075 14 100 50.0 4959 3.67 <0.11 <MDL 10.9 0.062 6.13 2.28 0.737 73.1 0.084 0.00236 0.234 0.055 422 41872 2.88 0.027 2.69 1.19 <0.013 <MDL 1.29 0.227 22.6 0.576 0.192 19.0 0.159
5/12/2015 15B.1.7E 1.0045 14 100 112 11127 3.68 <0.11 <MDL 11.0 0.093 9.24 2.29 0.951 94.7 0.085 0.00651 0.648 0.055 70.3 7000 2.89 0.050 4.98 1.19 0.024 2.37 1.29 0.175 17.5 0.577 0.167 16.6 0.159
5/12/2015 15B.1.8A 1.0148 14 100 66.8 6583 3.65 <0.11 <MDL 10.8 0.101 9.98 2.27 0.715 70.4 0.084 0.00375 0.369 0.054 421 41523 2.86 0.044 4.33 1.18 <0.013 <MDL 1.28 0.236 23.3 0.572 0.249 24.6 0.158
5/12/2015 15B.1.8B 0.9948 14 100 50.0 5031 3.72 <0.11 <MDL 11.1 0.077 7.70 2.31 0.688 69.2 0.085 0.00229 0.230 0.055 429 43116 2.92 0.026 2.58 1.21 <0.013 <MDL 1.31 0.112 11.3 0.583 0.173 17.4 0.161
5/12/2015 15B.1.8C 1.0041 14 100 46.0 4581 3.68 <0.11 <MDL 11.0 0.068 6.79 2.29 0.660 65.8 0.085 0.00217 0.216 0.055 490 48823 2.89 0.027 2.65 1.20 0.017 1.70 1.29 0.114 11.4 0.578 0.175 17.4 0.159
5/12/2015 15B.1.8D 1.0005 14 100 46.6 4662 3.70 <0.11 <MDL 11.0 0.065 6.53 2.30 0.674 67.4 0.085 0.00222 0.222 0.055 480 47965 2.90 0.027 2.71 1.20 <0.013 <MDL 1.30 0.106 10.6 0.580 0.181 18.1 0.160
5/12/2015 15B.1.8E 1.0038 14 100 113 11287 3.69 <0.11 <MDL 11.0 0.095 9.49 2.29 1.01 100 0.085 0.00643 0.640 0.055 57.0 5680 2.89 0.049 4.87 1.20 <0.013 <MDL 1.30 0.177 17.6 0.578 0.176 17.6 0.159
5/12/2015 15B.1.9A 1.0197 14 100 68.7 6736 3.63 <0.11 <MDL 10.8 0.098 9.61 2.26 0.696 68.3 0.083 0.00365 0.358 0.054 433 42456 2.84 0.040 3.92 1.18 <0.013 <MDL 1.27 0.149 14.6 0.569 0.259 25.4 0.157
5/12/2015 15B.1.9B 0.999 14 100 37.9 3795 3.70 <0.11 <MDL 11.0 0.059 5.88 2.30 0.474 47.5 0.085 0.00170 0.170 0.055 570 57091 2.90 0.024 2.39 1.20 <0.013 <MDL 1.30 0.096 9.63 0.581 0.124 12.4 0.160
5/12/2015 15B.1.9C 1.0043 14 100 49.7 4953 3.68 <0.11 <MDL 11.0 0.057 5.66 2.29 0.659 65.6 0.085 0.00214 0.213 0.055 488 48595 2.89 0.026 2.59 1.19 <0.013 <MDL 1.29 0.095 9.43 0.578 0.146 14.6 0.159
5/12/2015 15B.1.9D 0.9989 14 100 28.8 2884 3.70 <0.11 <MDL 11.0 0.049 4.88 2.30 0.287 28.7 0.085 0.00105 0.105 0.055 703 70365 2.90 0.023 2.27 1.20 <0.013 <MDL 1.30 0.080 8.05 0.581 0.117 11.7 0.160
5/12/2015 15B.1.9E 0.9958 14 100 87.7 8811 3.72 <0.11 <MDL 11.0 0.092 9.21 2.31 0.829 83.2 0.085 0.00529 0.531 0.055 283 28468 2.91 0.050 5.03 1.21 <0.013 <MDL 1.31 0.188 18.9 0.582 0.329 33.0 0.161
5/12/2015 15B.1.10A 1.0012 14 100 68.1 6801 3.70 <0.11 <MDL 11.0 0.081 8.08 2.30 0.745 74.4 0.085 0.00368 0.368 0.055 400 39917 2.90 0.040 4.04 1.20 <0.013 <MDL 1.30 0.152 15.2 0.579 0.253 25.3 0.160
5/12/2015 15B.1.10B 0.996 14 100 34.2 3438 3.71 <0.11 <MDL 11.0 0.049 4.92 2.31 0.526 52.8 0.085 0.00145 0.145 0.055 653 65567 2.91 0.024 2.42 1.20 <0.013 <MDL 1.31 0.148 14.8 0.582 0.121 12.1 0.161
5/12/2015 15B.1.10C 1.0158 14 100 39.2 3862 3.64 <0.11 <MDL 10.8 0.054 5.35 2.26 1.24 122 0.084 0.00161 0.158 0.054 882 86802 2.85 0.026 2.55 1.18 <0.013 <MDL 1.28 0.133 13.1 0.571 0.136 13.4 0.158
5/12/2015 15B.1.10D 0.9994 14 100 31.1 3112 3.70 <0.11 <MDL 11.0 0.056 5.58 2.30 0.308 30.8 0.085 0.00153 0.153 0.055 699 69896 2.90 0.025 2.55 1.20 <0.013 <MDL 1.30 0.123 12.3 0.580 0.168 16.8 0.160
5/12/2015 15B.1.10E 0.9947 14 100 88.4 8883 3.72 <0.11 <MDL 11.1 0.107 10.7 2.31 0.752 75.6 0.085 0.00475 0.478 0.055 394 39562 2.92 0.049 4.92 1.21 <0.013 <MDL 1.31 0.190 19.1 0.583 0.320 32.2 0.161
5/12/2015 15B.1.11A 1.0169 14 100 85.6 8422 3.64 <0.11 <MDL 10.8 0.095 9.33 2.26 1.05 103 0.084 0.00531 0.522 0.054 297 29218 2.85 0.044 4.33 1.18 <0.013 <MDL 1.28 0.184 18.1 0.570 0.339 33.3 0.157
5/12/2015 15B.1.11B 1.005 14 100 40.1 3992 3.68 <0.11 <MDL 10.9 0.049 4.83 2.29 0.506 50.3 0.085 0.00169 0.169 0.055 578 57526 2.89 0.025 2.52 1.19 <0.013 <MDL 1.29 0.112 11.2 0.577 0.140 14.0 0.159
5/12/2015 15B.1.11C 1.0037 14 100 40.1 3996 3.69 <0.11 <MDL 11.0 0.045 4.45 2.29 0.530 52.8 0.085 0.00177 0.176 0.055 500 49839 2.89 0.025 2.47 1.20 <0.013 <MDL 1.30 0.106 10.6 0.578 0.145 14.5 0.159
5/12/2015 15B.1.11D 1.0051 14 100 50.4 5016 3.68 <0.11 <MDL 10.9 0.056 5.57 2.29 0.696 69.2 0.085 0.00236 0.235 0.055 409 40722 2.89 0.029 2.90 1.19 <0.013 <MDL 1.29 0.104 10.3 0.577 0.171 17.0 0.159
5/12/2015 15B.1.11E 1.0059 14 100 92.2 9169 3.68 <0.11 <MDL 10.9 0.080 7.93 2.29 0.789 78.4 0.085 0.00588 0.584 0.055 227 22609 2.88 0.042 4.21 1.19 <0.013 <MDL 1.29 0.173 17.2 0.577 0.353 35.1 0.159
5/12/2015 15B.1.12A 0.9984 14 100 66.8 6693 3.71 <0.11 <MDL 11.0 0.076 7.63 2.30 0.699 70.0 0.085 0.00378 0.378 0.055 384 38455 2.90 0.038 3.77 1.20 <0.013 <MDL 1.30 0.150 15.0 0.581 0.262 26.3 0.160
5/12/2015 15B.1.12B 0.9997 14 100 26.0 2600 3.70 <0.11 <MDL 11.0 0.043 4.30 2.30 0.261 26.1 0.085 0.00095 0.095 0.055 746 74584 2.90 0.022 2.17 1.20 <0.013 <MDL 1.30 0.073 7.32 0.580 0.106 10.6 0.160
5/12/2015 15B.1.12C 1.0048 14 100 59.9 5960 3.68 <0.11 <MDL 10.9 0.052 5.22 2.29 0.767 76.3 0.085 0.00259 0.258 0.055 384 38214 2.89 0.059 5.84 1.19 <0.013 <MDL 1.29 0.106 10.6 0.577 0.172 17.1 0.159
5/12/2015 15B.1.12D 0.9998 14 100 52.3 5230 3.70 <0.11 <MDL 11.0 0.049 4.87 2.30 0.654 65.4 0.085 0.00232 0.232 0.055 390 39034 2.90 0.027 2.65 1.20 <0.013 <MDL 1.30 0.125 12.5 0.580 0.144 14.4 0.160
5/12/2015 15B.1.12E 0.9953 14 100 98.6 9903 3.72 <0.11 <MDL 11.1 0.116 11.7 2.31 0.899 90.3 0.085 0.00584 0.586 0.055 219 21965 2.91 0.054 5.47 1.21 <0.013 <MDL 1.31 0.248 24.9 0.583 0.395 39.7 0.161
5/12/2015 15B.1.13A 0.9928 14 100 85.9 8653 3.73 <0.11 <MDL 11.1 0.099 9.93 2.32 0.830 83.6 0.086 0.00482 0.486 0.055 254 25608 2.92 0.047 4.73 1.21 <0.013 <MDL 1.31 0.174 17.5 0.584 0.316 31.8 0.161
5/12/2015 15B.1.13B 1.0156 14 100 50.6 4985 3.64 <0.11 <MDL 10.8 0.060 5.87 2.26 0.651 64.1 0.084 0.00232 0.228 0.054 467 46018 2.86 0.029 2.89 1.18 <0.013 <MDL 1.28 0.096 9.48 0.571 0.131 12.9 0.158
5/12/2015 15B.1.13C 0.9967 14 100 49.7 4989 3.71 <0.11 <MDL 11.0 0.058 5.82 2.31 0.595 59.7 0.085 0.00219 0.220 0.055 518 51945 2.91 0.030 2.99 1.20 <0.013 <MDL 1.30 0.103 10.3 0.582 0.139 13.9 0.161
5/12/2015 15B.1.13D 1.0099 14 100 56.3 5576 3.66 <0.11 <MDL 10.9 0.062 6.16 2.28 0.738 73.0 0.084 0.00255 0.253 0.054 393 38901 2.87 0.032 3.20 1.19 0.014 1.40 1.29 0.110 10.9 0.574 0.159 15.7 0.158
5/12/2015 15B.1.13E 1.0033 14 100 100 10003 3.69 <0.11 <MDL 11.0 0.105 10.4 2.29 0.837 83.4 0.085 0.00566 0.564 0.055 265 26395 2.89 0.054 5.33 1.20 <0.013 <MDL 1.30 0.219 21.8 0.578 0.283 28.2 0.159
5/12/2015 15B.1.14A 0.9943 14 100 58.0 5837 3.72 <0.11 <MDL 11.1 0.076 7.63 2.31 0.686 69.0 0.085 0.00300 0.302 0.055 411 41293 2.92 0.035 3.49 1.21 <0.013 <MDL 1.31 0.126 12.7 0.583 0.181 18.2 0.161
5/12/2015 15B.1.14B 0.9943 14 100 32.9 3305 3.72 <0.11 <MDL 11.1 0.076 7.64 2.31 0.538 54.1 0.085 0.00139 0.139 0.055 753 75752 2.92 0.032 3.21 1.21 <0.013 <MDL 1.31 0.272 27.4 0.583 0.434 43.6 0.161
5/12/2015 15B.1.14C 1.0106 14 100 41.7 4127 3.66 <0.11 <MDL 10.9 0.079 7.81 2.28 0.708 70.0 0.084 0.00177 0.175 0.054 742 73434 2.87 0.034 3.39 1.19 <0.013 <MDL 1.29 0.252 24.9 0.574 0.354 35.1 0.158
5/12/2015 15B.1.14D 0.9946 14 100 47.3 4757 3.72 <0.11 <MDL 11.1 0.086 8.61 2.31 0.785 79.0 0.085 0.00184 0.185 0.055 649 65295 2.92 0.035 3.56 1.21 <0.013 <MDL 1.31 0.313 31.4 0.583 0.468 47.0 0.161
5/12/2015 15B.1.14E 1.0100 14 100 107 10626 3.66 <0.11 <MDL 10.9 0.139 13.8 2.28 0.912 90.3 0.084 0.00590 0.584 0.054 211 20854 2.87 0.054 5.39 1.19 <0.013 <MDL 1.29 0.259 25.7 0.574 0.349 34.6 0.158
5/12/2015 15B.1.15A 1.0058 14 100 42.7 4247 3.68 <0.11 <MDL 10.9 0.094 9.36 2.29 0.371 36.9 0.085 0.00223 0.221 0.055 660 65661 2.88 0.030 2.94 1.19 <0.013 <MDL 1.29 0.126 12.6 0.577 0.166 16.5 0.159
5/12/2015 15B.1.15B 1.0172 14 100 36.5 3593 3.64 <0.11 <MDL 10.8 0.071 6.94 2.26 0.698 68.7 0.084 0.00166 0.163 0.054 617 60704 2.85 0.026 2.51 1.18 <0.013 <MDL 1.28 0.095 9.33 0.570 0.139 13.7 0.157
5/12/2015 15B.1.15C 1.0000 14 100 40.9 4091 3.70 <0.11 <MDL 11.0 0.068 6.76 2.30 0.778 77.8 0.085 0.00164 0.164 0.055 624 62355 2.90 0.028 2.75 1.20 <0.013 <MDL 1.30 0.149 14.9 0.580 0.146 14.6 0.160
5/12/2015 15B.1.15D 0.9906 14 100 54.5 5499 3.74 <0.11 <MDL 11.1 0.072 7.27 2.32 0.715 72.2 0.086 0.00225 0.227 0.056 410 41374 2.93 0.029 2.95 1.21 <0.013 <MDL 1.31 0.122 12.3 0.586 0.160 16.1 0.162
5/12/2015 15B.1.15E 0.9982 14 100 96.5 9670 3.71 <0.11 <MDL 11.0 0.122 12.3 2.30 0.785 78.6 0.085 0.00585 0.586 0.055 291 29104 2.91 0.047 4.69 1.20 <0.013 <MDL 1.30 0.202 20.3 0.581 0.322 32.3 0.160
5/12/2015 15B.1.16A 0.9991 14 100 38.1 3810 3.70 <0.11 <MDL 11.0 0.064 6.41 2.30 0.550 55.1 0.085 0.00185 0.185 0.055 507 50771 2.90 0.026 2.61 1.20 <0.013 <MDL 1.30 0.086 8.61 0.581 0.135 13.5 0.160
Ca Al  As   B  Ba  Be Cd  Co Cr  Cu 
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mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL
Date 
collected
Sample 
location
Sample 
weight (g)
Extract 
volume 
(mL)
Final 
volume 
(mL)
MDL (aqueous): 0.037 0.11 0.023 0.00085 0.00055 0.029 0.012 0.013 0.0058 0.0016
Ca Al  As   B  Ba  Be Cd  Co Cr  Cu 
5/12/2015 15B.1.16B 0.9999 14 100 52.0 5200 3.70 <0.11 <MDL 11.0 0.066 6.64 2.30 0.649 64.9 0.085 0.00217 0.217 0.055 429 42889 2.90 0.030 2.96 1.20 <0.013 <MDL 1.30 0.127 12.7 0.580 0.143 14.3 0.160
5/12/2015 15B.1.16C 1.0013 14 100 54.0 5395 3.70 <0.11 <MDL 11.0 0.057 5.71 2.30 0.776 77.5 0.085 0.00255 0.255 0.055 447 44630 2.90 0.032 3.18 1.20 0.015 1.49 1.30 0.103 10.3 0.579 0.162 16.2 0.160
5/12/2015 15B.1.16D 1.0069 14 100 43.8 4349 3.67 <0.11 <MDL 10.9 0.061 6.02 2.28 0.537 53.3 0.084 0.00194 0.192 0.055 592 58781 2.88 0.029 2.87 1.19 <0.013 <MDL 1.29 0.094 9.29 0.576 0.147 14.6 0.159
5/12/2015 15B.1.16E 1.0009 14 100 90.6 9054 3.70 <0.11 <MDL 11.0 0.121 12.0 2.30 0.921 92.0 0.085 0.00548 0.547 0.055 341 34091 2.90 0.064 6.36 1.20 <0.013 <MDL 1.30 0.254 25.4 0.579 0.447 44.7 0.160
5/12/2015 15B.1.17A 1.0021 14 100 93.9 9369 3.69 <0.11 <MDL 11.0 0.125 12.4 2.30 0.874 87.2 0.085 0.00563 0.561 0.055 221 22050 2.89 0.053 5.26 1.20 <0.013 <MDL 1.30 0.202 20.1 0.579 0.381 38.0 0.160
5/12/2015 15B.1.17B 1.0156 14 100 42.1 4146 3.64 <0.11 <MDL 10.8 0.063 6.18 2.26 0.506 49.8 0.084 0.00181 0.178 0.054 581 57232 2.86 0.030 2.96 1.18 <0.013 <MDL 1.28 0.101 9.91 0.571 0.142 14.0 0.158
5/12/2015 15B.1.17C 0.9995 14 100 18.3 1832 3.70 <0.11 <MDL 11.0 0.042 4.22 2.30 0.197 19.7 0.085 0.00085 0.085 0.055 607 60737 2.90 0.017 1.72 1.20 <0.013 <MDL 1.30 0.050 5.01 0.580 0.078 7.76 0.160
5/12/2015 15B.1.17D 0.9982 14 100 48.0 4807 3.71 <0.11 <MDL 11.0 0.065 6.56 2.30 0.721 72.3 0.085 0.00230 0.230 0.055 419 41942 2.91 0.029 2.87 1.20 0.015 1.53 1.30 0.115 11.5 0.581 0.200 20.0 0.160
5/12/2015 15B.1.17E 1.0040 14 100 111 11037 3.69 <0.11 <MDL 11.0 0.111 11.0 2.29 0.942 93.8 0.085 0.00641 0.638 0.055 162 16147 2.89 0.055 5.53 1.20 0.014 1.37 1.29 0.227 22.6 0.578 0.338 33.7 0.159
5/12/2015 15B.1.18A 0.9946 14 100 74.0 7444 3.72 <0.11 <MDL 11.1 0.096 9.68 2.31 0.750 75.4 0.085 0.00403 0.405 0.055 345 34699 2.92 0.043 4.37 1.21 <0.013 <MDL 1.31 0.148 14.9 0.583 0.273 27.5 0.161
5/12/2015 15B.1.18B 1.0060 14 100 64.8 6439 3.68 <0.11 <MDL 10.9 0.072 7.14 2.29 0.788 78.3 0.084 0.00322 0.320 0.055 291 28888 2.88 0.037 3.69 1.19 <0.013 <MDL 1.29 0.126 12.5 0.577 0.206 20.4 0.159
5/12/2015 15B.1.18C 0.9943 14 100 94.2 9475 3.72 <0.11 <MDL 11.1 0.116 11.7 2.31 0.704 70.8 0.085 0.00488 0.491 0.055 382 38380 2.92 0.050 5.03 1.21 <0.013 <MDL 1.31 0.181 18.2 0.583 0.255 25.7 0.161
5/12/2015 15B.1.18D 1.0074 14 100 98.9 9822 3.67 <0.11 <MDL 10.9 0.129 12.8 2.28 0.679 67.4 0.084 0.00508 0.504 0.055 478 47434 2.88 0.058 5.73 1.19 0.028 2.77 1.29 0.210 20.8 0.576 0.215 21.3 0.159
5/12/2015 15B.1.18E 1.0046 14 100 106 10502 3.68 <0.11 <MDL 10.9 0.105 10.4 2.29 0.939 93.4 0.085 0.00558 0.555 0.055 259 25777 2.89 0.059 5.91 1.19 0.042 4.14 1.29 0.181 18.0 0.577 0.237 23.6 0.159
samples analyzed 90 90 90 90 90 90 90 90 90 90
detects 90 0 90 90 90 90 90 13 90 90
% detects 100 0 100 100 100 100 100 14 100 100
min 0.9906 14 100 18.3 1832 3.62 ‐ ‐ 10.8 0.042 4.22 2.25 0.197 19.7 0.083 0.00085 0.085 0.054 43.8 4367 2.84 0.017 1.72 1.17 0.014 1.37 1.27 0.050 5.01 0.568 0.078 7.76 0.157
max 1.0218 14 100 139 13875 3.74 ‐ ‐ 11.1 0.139 13.9 2.32 1.25 124 0.086 0.00745 0.745 0.056 882 86802 2.93 0.071 7.10 1.21 0.042 4.14 1.31 0.44 51.3 0.586 0.605 60.3 0.162
mean 1.004 14 100 66.9 6677 3.68 ‐ ‐ 11.0 0.081 8.09 2.29 0.735 74.0 0.085 0.0035 0.35 0.055 410 40973 2.89 0.039 3.81 1.20 0.023 2.32 1.29 0.16 16.4 0.578 0.227 22.8 0.159
range 0.0312 0 0 120 12043 0.11 ‐ ‐ 0.3 0.097 9.6 0.07 1.05 104 0.003 0.00660 0.659 0.002 838 82435 0.09 0.054 5.38 0.04 0.028 2.77 0.04 0.39 46.3 0.018 0.527 52.5 0.005
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Date 
collected
Sample 
location
Sample 
weight (g)
Extract 
volume 
(mL)
Final 
volume 
(mL)
MDL (aqueous):
5/12/2015 15B.1.1A 1.0124
5/12/2015 15B.1.1B 1.0035
5/12/2015 15B.1.1C 1.0205
5/12/2015 15B.1.1D 1.0051
5/12/2015 15B.1.1E 1.0021
5/12/2015 15B.1.2A 1.0001
5/12/2015 15B.1.2B 1.0106
5/12/2015 15B.1.2C 1.0163
5/12/2015 15B.1.2D 1.0084
5/12/2015 15B.1.2E 1.0136
5/12/2015 15B.1.3A 1.0065
5/12/2015 15B.1.3B 1.01
5/12/2015 15B.1.3C 1.0006
5/12/2015 15B.1.3D 1.0056
5/12/2015 15B.1.3E 1.0127
5/12/2015 15B.1.4A 1.006
5/12/2015 15B.1.4B 1.0030
5/12/2015 15B.1.4C
5/12/2015 15B.1.4D 1.0218
5/12/2015 15B.1.4E
5/12/2015 15B.1.5A
5/12/2015 15B.1.5B
5/12/2015 15B.1.5C
5/12/2015 15B.1.5D
5/12/2015 15B.1.5E 1.0039 14 100
5/12/2015 15B.1.6A 1.0014 14 100
5/12/2015 15B.1.6B 1.0111 14 100
5/12/2015 15B.1.6C 1.0085 14 100
5/12/2015 15B.1.6D 1.0073 14 100
5/12/2015 15B.1.6E 1.0003 14 100
5/12/2015 15B.1.7A 0.9993 14 100
5/12/2015 15B.1.7B 1.0040 14 100
5/12/2015 15B.1.7C 0.9974 14 100
5/12/2015 15B.1.7D 1.0075 14 100
5/12/2015 15B.1.7E 1.0045 14 100
5/12/2015 15B.1.8A 1.0148 14 100
5/12/2015 15B.1.8B 0.9948 14 100
5/12/2015 15B.1.8C 1.0041 14 100
5/12/2015 15B.1.8D 1.0005 14 100
5/12/2015 15B.1.8E 1.0038 14 100
5/12/2015 15B.1.9A 1.0197 14 100
5/12/2015 15B.1.9B 0.999 14 100
5/12/2015 15B.1.9C 1.0043 14 100
5/12/2015 15B.1.9D 0.9989 14 100
5/12/2015 15B.1.9E 0.9958 14 100
5/12/2015 15B.1.10A 1.0012 14 100
5/12/2015 15B.1.10B 0.996 14 100
5/12/2015 15B.1.10C 1.0158 14 100
5/12/2015 15B.1.10D 0.9994 14 100
5/12/2015 15B.1.10E 0.9947 14 100
5/12/2015 15B.1.11A 1.0169 14 100
5/12/2015 15B.1.11B 1.005 14 100
5/12/2015 15B.1.11C 1.0037 14 100
5/12/2015 15B.1.11D 1.0051 14 100
5/12/2015 15B.1.11E 1.0059 14 100
5/12/2015 15B.1.12A 0.9984 14 100
5/12/2015 15B.1.12B 0.9997 14 100
5/12/2015 15B.1.12C 1.0048 14 100
5/12/2015 15B.1.12D 0.9998 14 100
5/12/2015 15B.1.12E 0.9953 14 100
5/12/2015 15B.1.13A 0.9928 14 100
5/12/2015 15B.1.13B 1.0156 14 100
5/12/2015 15B.1.13C 0.9967 14 100
5/12/2015 15B.1.13D 1.0099 14 100
5/12/2015 15B.1.13E 1.0033 14 100
5/12/2015 15B.1.14A 0.9943 14 100
5/12/2015 15B.1.14B 0.9943 14 100
5/12/2015 15B.1.14C 1.0106 14 100
5/12/2015 15B.1.14D 0.9946 14 100
5/12/2015 15B.1.14E 1.0100 14 100
5/12/2015 15B.1.15A 1.0058 14 100
5/12/2015 15B.1.15B 1.0172 14 100
5/12/2015 15B.1.15C 1.0000 14 100
5/12/2015 15B.1.15D 0.9906 14 100
5/12/2015 15B.1.15E 0.9982 14 100
5/12/2015 15B.1.16A 0.9991 14 100
mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL
0.024 0.016 0.11 0.027 0.0015 0.022 0.036 0.043 0.073 0.041
170 16826 2.37 11.3 1116 1.58 <0.11 <MDL 10.9 108 10633 2.67 4.86 480 0.148 <0.022 <MDL 2.17 10.6 1050 3.56 0.275 27.2 4.25 4.83 477 7.21 0.918 90.7 4.05
145 14482 2.39 8.58 855 1.59 <0.11 <MDL 11.0 241 23969 2.69 3.99 398 0.149 <0.022 <MDL 2.19 7.75 772 3.59 0.186 18.5 4.29 3.82 381 7.27 0.447 44.5 4.09
128 12558 2.35 9.03 885 1.57 <0.11 <MDL 10.8 231 22614 2.65 4.33 424 0.147 <0.022 <MDL 2.16 5.56 545 3.53 0.164 16.1 4.21 3.75 368 7.15 0.426 41.7 4.02
130 12976 2.39 12.2 1213 1.59 <0.11 <MDL 10.9 140 13922 2.69 4.45 442 0.149 <0.022 <MDL 2.19 1.16 115 3.58 0.134 13.3 4.28 5.585 556 7.26 0.236 23.5 4.08
197 19644 2.39 18.5 1849 1.60 <0.11 <MDL 11.0 33.3 3327 2.69 6.46 644 0.150 <0.022 <MDL 2.20 3.57 356 3.59 0.185 18.4 4.29 5.15 514 7.28 0.718 71.7 4.09
168 16763 2.40 9.92 992 1.60 <0.11 <MDL 11.0 83.1 8304 2.70 5.59 559 0.150 <0.022 <MDL 2.20 10.8 1081 3.60 0.183 18.3 4.30 4.348 435 7.30 0.360 36.0 4.10
163 16175 2.37 10.5 1037 1.58 <0.11 <MDL 10.9 176 17460 2.67 5.23 517 0.148 <0.022 <MDL 2.18 8.33 824 3.56 0.222 22.0 4.25 4.45 440 7.22 0.498 49.3 4.06
101 9922 2.36 8.23 810 1.57 <0.11 <MDL 10.8 221 21725 2.66 4.98 490 0.148 <0.022 <MDL 2.16 1.59 157 3.54 0.108 10.6 4.23 5.955 586 7.18 0.157 15.4 4.03
103 10235 2.38 9.99 990 1.59 <0.11 <MDL 10.9 245 24305 2.68 4.50 446 0.149 <0.022 <MDL 2.18 1.27 126 3.57 0.106 10.5 4.26 5.82 577 7.24 0.159 15.7 4.07
225 22168 2.37 19.8 1951 1.58 0.135 13.3 10.9 44.8 4417 2.66 5.39 531 0.148 <0.022 <MDL 2.17 1.57 155 3.55 0.245 24.2 4.24 4.34 428 7.20 0.707 69.7 4.04
189 18825 2.38 12.6 1248 1.59 <0.11 <MDL 10.9 128 12733 2.68 6.84 680 0.149 <0.022 <MDL 2.19 11.5 1139 3.58 0.265 26.4 4.27 4.75 472 7.25 0.626 62.2 4.07
95.3 9433 2.38 7.70 762 1.58 <0.11 <MDL 10.9 216 21381 2.67 4.33 428 0.149 <0.022 <MDL 2.18 4.49 444 3.56 0.118 11.6 4.26 5.18 513 7.23 0.160 15.8 4.06
100 10042 2.40 9.70 970 1.60 <0.11 <MDL 11.0 203 20315 2.70 4.64 464 0.150 <0.022 <MDL 2.20 2.27 227 3.60 0.109 10.9 4.30 6.61 661 7.30 0.158 15.7 4.10
118 11769 2.39 9.35 930 1.59 <0.11 <MDL 10.9 215 21417 2.68 4.82 479 0.149 <0.022 <MDL 2.19 2.54 253 3.58 0.102 10.1 4.28 6.73 669 7.26 0.183 18.2 4.08
212 20965 2.37 21.0 2074 1.58 0.131 12.9 10.9 77.9 7697 2.67 5.46 539 0.148 <0.022 <MDL 2.17 1.66 164 3.55 0.228 22.5 4.25 5.19 513 7.21 0.600 59.2 4.05
153 15230 2.39 10.4 1035 1.59 <0.11 <MDL 10.9 141 14020 2.68 5.05 502 0.149 <0.022 <MDL 2.19 13.0 1289 3.58 0.176 17.5 4.27 3.95 393 7.26 0.576 57.3 4.08
139 13835 2.39 8.12 810 1.60 <0.11 <MDL 11.0 319 31802 2.69 4.36 434 0.150 0.026 2.57 2.19 8.41 838 3.59 0.177 17.7 4.29 4.47 445 7.28 0.225 22.5 4.09
14375 947 <MDL 26193 298 <MDL 1353 17.2 321 26.5
113 11052 2.35 8.20 802 1.57 <0.11 <MDL 10.8 244 23833 2.64 4.95 485 0.147 <0.022 <MDL 2.15 13.7 1340 3.52 0.137 13.4 4.21 3.86 378 7.14 0.251 24.6 4.01
21185 1930 <MDL 3512 559 <MDL 624 22.7 517 64.8
16167 1272 <MDL 12374 537 <MDL 880 19.6 430 69.6
10799 934 <MDL 20747 452 <MDL 830 12.5 543 25.5
10188 1166 <MDL 18131 402 <MDL 1958 9.68 396 17.3
8770 689 <MDL 28757 315 <MDL 418 9.52 352 16.0
230 22920 2.39 17.5 1747 1.59 <0.11 <MDL 11.0 32.4 3228 2.69 4.85 483 0.149 <0.022 <MDL 2.19 18.1 1800 3.59 0.247 24.6 4.28 4.39 437 7.27 0.541 53.8 4.08
177 17710 2.40 11.4 1140 1.60 <0.11 <MDL 11.0 261 26103 2.70 3.74 374 0.150 0.026 2.59 2.20 13.2 1323 3.59 0.240 24.0 4.29 3.54 354 7.29 0.818 81.7 4.09
100 9899 2.37 7.38 730 1.58 <0.11 <MDL 10.9 194 19153 2.67 4.80 474 0.148 <0.022 <MDL 2.18 2.86 283 3.56 0.119 11.7 4.25 6.33 626 7.22 0.183 18.1 4.05
101 9972 2.38 8.09 802 1.59 <0.11 <MDL 10.9 201 19977 2.68 5.26 521 0.149 <0.022 <MDL 2.18 2.67 265 3.57 0.107 10.6 4.26 6.04 599 7.24 0.182 18.1 4.07
166 16504 2.38 10.5 1045 1.59 <0.11 <MDL 10.9 59.3 5889 2.68 3.28 325 0.149 <0.022 <MDL 2.18 8.56 850 3.57 0.144 14.3 4.27 3.85 382 7.25 0.179 17.8 4.07
243 24269 2.40 17.0 1696 1.60 0.130 13.0 11.0 66.5 6650 2.70 11.6 1157 0.150 <0.022 <MDL 2.20 8.19 819 3.60 0.287 28.7 4.30 4.36 436 7.30 3.05 305 4.10
150 15055 2.40 10.2 1024 1.60 <0.11 <MDL 11.0 226 22655 2.70 4.27 427 0.150 <0.022 <MDL 2.20 8.90 890 3.60 0.205 20.5 4.30 4.20 420 7.31 0.889 88.9 4.10
139 13894 2.39 9.30 926 1.59 <0.11 <MDL 11.0 257 25603 2.69 4.36 434 0.149 <0.022 <MDL 2.19 7.20 718 3.59 0.175 17.4 4.28 4.32 430 7.27 0.168 16.7 4.08
121 12119 2.41 7.14 716 1.60 <0.11 <MDL 11.0 277 27762 2.71 2.96 296 0.150 <0.022 <MDL 2.21 13.0 1307 3.61 0.132 13.2 4.31 3.94 395 7.32 0.213 21.4 4.11
101 10049 2.38 7.19 714 1.59 <0.11 <MDL 10.9 214 21225 2.68 5.21 517 0.149 <0.022 <MDL 2.18 8.61 855 3.57 0.156 15.5 4.27 4.98 495 7.25 0.146 14.5 4.07
208 20671 2.39 13.1 1303 1.59 <0.11 <MDL 11.0 45.0 4479 2.69 7.10 707 0.149 <0.022 <MDL 2.19 5.29 527 3.58 0.186 18.5 4.28 3.59 357 7.27 0.306 30.4 4.08
166 16330 2.36 9.79 965 1.58 <0.11 <MDL 10.8 227 22412 2.66 7.30 720 0.148 <0.022 <MDL 2.17 9.49 935 3.55 0.195 19.2 4.24 4.16 410 7.19 0.727 71.6 4.04
98.3 9886 2.41 6.99 703 1.61 <0.11 <MDL 11.1 209 21001 2.71 4.22 424 0.151 <0.022 <MDL 2.21 2.83 285 3.62 0.097 9.74 4.32 5.06 509 7.34 0.140 14.1 4.12
98.4 9800 2.39 6.84 681 1.59 <0.11 <MDL 11.0 240 23891 2.69 4.55 453 0.149 <0.022 <MDL 2.19 2.42 241 3.59 0.110 10.9 4.28 4.34 432 7.27 0.134 13.3 4.08
100 10002 2.40 6.54 654 1.60 <0.11 <MDL 11.0 232 23204 2.70 4.70 469 0.150 <0.022 <MDL 2.20 2.33 233 3.60 0.100 9.95 4.30 5.09 509 7.30 0.132 13.2 4.10
195 19445 2.39 13.2 1313 1.59 <0.11 <MDL 11.0 42.0 4188 2.69 5.66 564 0.149 <0.022 <MDL 2.19 1.39 139 3.59 0.190 18.9 4.28 4.12 411 7.27 0.442 44.0 4.08
153 15030 2.35 9.68 949 1.57 <0.11 <MDL 10.8 245 24068 2.65 5.07 497 0.147 <0.022 <MDL 2.16 8.73 856 3.53 0.177 17.4 4.22 3.70 363 7.16 0.840 82.3 4.02
83.9 8400 2.40 6.05 605 1.60 <0.11 <MDL 11.0 277 27737 2.70 3.72 373 0.150 <0.022 <MDL 2.20 2.59 260 3.60 0.126 12.6 4.30 3.89 389 7.31 0.114 11.4 4.10
97.1 9668 2.39 7.98 794 1.59 <0.11 <MDL 11.0 246 24534 2.69 4.67 465 0.149 <0.022 <MDL 2.19 2.95 294 3.58 0.095 9.43 4.28 5.10 508 7.27 0.140 13.9 4.08
77.7 7783 2.40 5.10 511 1.60 <0.11 <MDL 11.0 346 34650 2.70 2.79 280 0.150 <0.022 <MDL 2.20 1.36 136 3.60 0.095 9.53 4.30 3.36 337 7.31 0.118 11.9 4.10
186 18679 2.41 10.4 1044 1.61 <0.11 <MDL 11.0 179 17954 2.71 6.42 644 0.151 <0.022 <MDL 2.21 2.11 212 3.62 0.221 22.2 4.32 3.71 372 7.33 1.60 161 4.12
146 14593 2.40 10.4 1035 1.60 <0.11 <MDL 11.0 217 21698 2.70 4.34 434 0.150 <0.022 <MDL 2.20 9.07 906 3.60 0.168 16.8 4.29 5.13 512 7.29 0.586 58.5 4.10
85.2 8555 2.41 6.30 632 1.61 <0.11 <MDL 11.0 315 31623 2.71 3.64 366 0.151 <0.022 <MDL 2.21 2.61 262 3.61 0.122 12.2 4.32 4.77 479 7.33 0.140 14.1 4.12
89.6 8817 2.36 7.42 730 1.58 <0.11 <MDL 10.8 289 28438 2.66 3.39 334 0.148 <0.022 <MDL 2.17 13.6 1336 3.54 0.107 10.6 4.23 4.73 466 7.19 0.151 14.9 4.04
88.1 8814 2.40 5.26 526 1.60 <0.11 <MDL 11.0 361 36124 2.70 2.87 288 0.150 <0.022 <MDL 2.20 2.14 214 3.60 0.140 14.0 4.30 2.91 291 7.30 0.217 21.7 4.10
184 18518 2.41 12.1 1216 1.61 <0.11 <MDL 11.1 221 22192 2.71 5.52 555 0.151 <0.022 <MDL 2.21 3.20 322 3.62 0.225 22.7 4.32 3.86 388 7.34 1.31 131 4.12
164 16139 2.36 9.34 919 1.57 <0.11 <MDL 10.8 181 17765 2.66 3.37 331 0.148 <0.022 <MDL 2.16 13.9 1372 3.54 0.206 20.2 4.23 4.53 445 7.18 0.791 77.8 4.03
91.4 9096 2.39 6.21 618 1.59 <0.11 <MDL 10.9 290 28865 2.69 3.73 371 0.149 <0.022 <MDL 2.19 2.22 221 3.58 0.138 13.8 4.28 4.16 414 7.26 0.219 21.8 4.08
86.1 8577 2.39 6.03 600 1.59 <0.11 <MDL 11.0 240 23886 2.69 3.66 365 0.149 <0.022 <MDL 2.19 2.06 205 3.59 0.090 8.92 4.28 3.93 392 7.27 0.138 13.7 4.08
101 10093 2.39 8.39 834 1.59 <0.11 <MDL 10.9 210 20892 2.69 4.90 487 0.149 <0.022 <MDL 2.19 1.55 155 3.58 0.119 11.8 4.28 6.27 624 7.26 0.195 19.4 4.08
154 15329 2.39 9.26 920 1.59 <0.11 <MDL 10.9 128 12772 2.68 2.53 251 0.149 <0.022 <MDL 2.19 3.21 319 3.58 0.266 26.5 4.27 4.52 450 7.26 0.807 80.2 4.08
132 13245 2.40 8.25 826 1.60 <0.11 <MDL 11.0 200 20047 2.70 3.88 389 0.150 <0.022 <MDL 2.20 8.48 850 3.61 0.162 16.2 4.31 4.60 461 7.31 0.735 73.6 4.11
74.6 7459 2.40 4.43 443 1.60 <0.11 <MDL 11.0 378 37773 2.70 2.89 289 0.150 <0.022 <MDL 2.20 2.18 218 3.60 0.075 7.50 4.30 3.29 329 7.30 0.355 35.6 4.10
114 11319 2.39 9.26 922 1.59 <0.11 <MDL 10.9 185 18400 2.69 5.30 528 0.149 <0.022 <MDL 2.19 1.79 178 3.58 0.106 10.6 4.28 6.69 666 7.27 0.177 17.7 4.08
96.6 9662 2.40 7.76 776 1.60 <0.11 <MDL 11.0 197 19663 2.70 4.72 472 0.150 <0.022 <MDL 2.20 1.43 143 3.60 0.095 9.54 4.30 5.50 550 7.30 0.169 16.9 4.10
186 18652 2.41 12.4 1248 1.61 <0.11 <MDL 11.1 132 13268 2.71 3.49 351 0.151 <0.022 <MDL 2.21 2.97 298 3.62 0.232 23.3 4.32 4.55 457 7.33 1.26 126 4.12
152 15332 2.42 13.6 1367 1.61 <0.11 <MDL 11.1 146 14700 2.72 4.21 424 0.151 <0.022 <MDL 2.22 15.6 1572 3.63 0.210 21.2 4.33 5.04 507 7.35 0.656 66.0 4.13
98.9 9740 2.36 8.55 842 1.58 <0.11 <MDL 10.8 233 22978 2.66 5.04 497 0.148 <0.022 <MDL 2.17 2.67 263 3.54 0.127 12.5 4.23 5.29 521 7.19 0.159 15.7 4.04
97.4 9774 2.41 7.77 780 1.61 <0.11 <MDL 11.0 254 25472 2.71 4.25 426 0.150 <0.022 <MDL 2.21 2.34 234 3.61 0.089 8.91 4.31 4.80 482 7.32 0.163 16.3 4.11
102 10057 2.38 10.9 1081 1.58 <0.11 <MDL 10.9 203 20069 2.67 4.86 482 0.149 <0.022 <MDL 2.18 1.87 185 3.56 0.120 11.9 4.26 6.47 641 7.23 0.188 18.6 4.06
184 18354 2.39 13.5 1348 1.59 <0.11 <MDL 11.0 161 16047 2.69 4.19 417 0.150 0.024 2.39 2.19 1.88 188 3.59 0.246 24.5 4.29 4.05 404 7.28 0.648 64.6 4.09
113 11380 2.41 8.82 887 1.61 <0.11 <MDL 11.1 214 21548 2.72 4.81 484 0.151 <0.022 <MDL 2.21 9.44 950 3.62 0.162 16.3 4.32 5.40 543 7.34 0.291 29.2 4.12
99.8 10035 2.41 5.63 566 1.61 <0.11 <MDL 11.1 371 37363 2.72 3.07 309 0.151 <0.022 <MDL 2.21 5.51 554 3.62 0.108 10.8 4.32 3.12 314 7.34 0.179 18.0 4.12
110 10842 2.37 7.55 747 1.58 <0.11 <MDL 10.9 328 32494 2.67 3.26 323 0.148 <0.022 <MDL 2.18 9.14 904 3.56 0.139 13.7 4.25 3.55 351 7.22 0.198 19.6 4.06
117 11807 2.41 7.24 728 1.61 <0.11 <MDL 11.1 296 29801 2.71 3.70 372 0.151 <0.022 <MDL 2.21 6.93 696 3.62 0.135 13.6 4.32 3.99 401 7.34 0.215 21.6 4.12
190 18855 2.38 12.7 1254 1.58 <0.11 <MDL 10.9 124 12260 2.67 4.23 418 0.149 0.025 2.52 2.18 1.90 188 3.56 0.258 25.6 4.26 4.43 438 7.23 1.17 115 4.06
97.7 9714 2.39 6.21 618 1.59 <0.11 <MDL 10.9 341 33934 2.68 2.66 264 0.149 <0.022 <MDL 2.19 6.13 609 3.58 0.121 12.0 4.28 2.79 277 7.26 0.387 38.5 4.08
82.8 8143 2.36 5.67 558 1.57 <0.11 <MDL 10.8 273 26859 2.65 3.74 367 0.147 <0.022 <MDL 2.16 3.32 326 3.54 0.086 8.43 4.23 3.89 383 7.18 0.142 13.9 4.03
90.8 9081 2.40 7.27 727 1.60 <0.11 <MDL 11.0 252 25248 2.70 3.91 391 0.150 <0.022 <MDL 2.20 7.20 720 3.60 0.103 10.3 4.30 4.29 429 7.30 0.161 16.1 4.10
103 10398 2.42 8.24 832 1.62 <0.11 <MDL 11.1 208 20951 2.73 4.91 496 0.151 <0.022 <MDL 2.22 7.15 722 3.63 0.124 12.5 4.34 5.96 602 7.37 0.166 16.8 4.14
157 15705 2.40 10.1 1009 1.60 <0.11 <MDL 11.0 176 17644 2.70 3.18 319 0.150 <0.022 <MDL 2.20 2.75 275 3.61 0.217 21.7 4.31 4.76 477 7.31 2.28 229 4.11
85.8 8583 2.40 6.74 674 1.60 <0.11 <MDL 11.0 246 24609 2.70 3.86 386 0.150 <0.022 <MDL 2.20 5.69 570 3.60 0.085 8.52 4.30 5.26 526 7.31 0.165 16.5 4.10
Ni Fe K  Li Mg  Mn Mo  Na  P  Pb 
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Date 
collected
Sample 
location
Sample 
weight (g)
Extract 
volume 
(mL)
Final 
volume 
(mL)
MDL (aqueous):
5/12/2015 15B.1.16B 0.9999 14 100
5/12/2015 15B.1.16C 1.0013 14 100
5/12/2015 15B.1.16D 1.0069 14 100
5/12/2015 15B.1.16E 1.0009 14 100
5/12/2015 15B.1.17A 1.0021 14 100
5/12/2015 15B.1.17B 1.0156 14 100
5/12/2015 15B.1.17C 0.9995 14 100
5/12/2015 15B.1.17D 0.9982 14 100
5/12/2015 15B.1.17E 1.0040 14 100
5/12/2015 15B.1.18A 0.9946 14 100
5/12/2015 15B.1.18B 1.0060 14 100
5/12/2015 15B.1.18C 0.9943 14 100
5/12/2015 15B.1.18D 1.0074 14 100
5/12/2015 15B.1.18E 1.0046 14 100
samples analyzed
detects
% detects
min 0.9906 14 100
max 1.0218 14 100
mean 1.004 14 100
range 0.0312 0 0
mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL
0.024 0.016 0.11 0.027 0.0015 0.022 0.036 0.043 0.073 0.041
Ni Fe K  Li Mg  Mn Mo  Na  P  Pb 
99.4 9944 2.40 7.92 792 1.60 <0.11 <MDL 11.0 223 22319 2.70 4.92 492 0.150 <0.022 <MDL 2.20 3.10 310 3.60 0.095 9.53 4.30 5.02 502 7.30 0.152 15.2 4.10
103 10326 2.40 8.07 806 1.60 <0.11 <MDL 11.0 231 23025 2.70 5.84 583 0.150 <0.022 <MDL 2.20 3.02 301 3.60 0.124 12.4 4.29 5.88 588 7.29 0.180 18.0 4.09
92.1 9142 2.38 7.56 751 1.59 <0.11 <MDL 10.9 282 27963 2.68 3.83 381 0.149 <0.022 <MDL 2.18 1.97 196 3.58 0.087 8.63 4.27 4.68 465 7.25 0.150 14.9 4.07
209 20892 2.40 11.8 1181 1.60 <0.11 <MDL 11.0 194 19370 2.70 5.15 514 0.150 <0.022 <MDL 2.20 2.01 200 3.60 0.254 25.4 4.30 4.19 418 7.29 2.11 211 4.10
179 17819 2.39 12.2 1220 1.60 <0.11 <MDL 11.0 131 13042 2.69 5.04 503 0.150 <0.022 <MDL 2.20 15.9 1590 3.59 0.230 23.0 4.29 4.85 484 7.28 0.902 90.1 4.09
94.2 9272 2.36 7.09 698 1.58 <0.11 <MDL 10.8 284 27973 2.66 3.72 367 0.148 <0.022 <MDL 2.17 5.09 501 3.54 0.095 9.33 4.23 4.43 436 7.19 0.158 15.5 4.04
55.1 5509 2.40 3.49 349 1.60 <0.11 <MDL 11.0 310 31041 2.70 2.11 211 0.150 <0.022 <MDL 2.20 1.73 173 3.60 0.068 6.80 4.30 2.11 211 7.30 0.068 6.76 4.10
94.1 9428 2.40 9.26 927 1.60 <0.11 <MDL 11.0 216 21642 2.70 4.50 450 0.150 <0.022 <MDL 2.20 3.14 315 3.61 0.099 9.93 4.31 5.71 572 7.31 0.210 21.0 4.11
189 18873 2.39 12.5 1245 1.59 0.111 11.0 11.0 103 10225 2.69 4.48 446 0.149 0.028 2.75 2.19 2.55 254 3.59 0.230 22.9 4.28 4.13 411 7.27 1.01 100 4.08
145 14626 2.41 11.6 1168 1.61 <0.11 <MDL 11.1 178 17931 2.71 4.97 499 0.151 <0.022 <MDL 2.21 12.8 1290 3.62 0.165 16.6 4.32 5.14 517 7.34 0.673 67.7 4.12
121 12044 2.39 11.2 1117 1.59 <0.11 <MDL 10.9 149 14816 2.68 5.40 537 0.149 <0.022 <MDL 2.19 8.47 842 3.58 0.131 13.0 4.27 6.21 617 7.26 0.405 40.2 4.08
178 17870 2.41 15.9 1596 1.61 0.117 11.8 11.1 195 19596 2.72 4.08 410 0.151 <0.022 <MDL 2.21 5.13 516 3.62 0.228 22.9 4.32 4.18 420 7.34 0.317 31.8 4.12
198 19645 2.38 17.9 1774 1.59 0.159 15.8 10.9 219 21745 2.68 5.52 548 0.149 <0.022 <MDL 2.18 2.13 211 3.57 0.313 31.0 4.27 3.42 339 7.25 0.233 23.1 4.07
211 20999 2.39 13.1 1302 1.59 <0.11 <MDL 10.9 163 16177 2.69 9.02 897 0.149 <0.022 <MDL 2.19 4.42 440 3.58 0.212 21.1 4.28 3.18 316 7.27 0.822 81.8 4.08
90 90 90 90 90 90 90 90 90 90
90 90 6 90 90 5 90 90 90 90
100 100 7 100 100 6 100 100 100 100
55.1 5509 2.35 3.49 349 1.57 0.111 11.0 10.8 32.4 3228 2.64 2.11 211 0.147 0.024 2.39 2.15 1.16 115 3.52 0.068 6.80 4.21 2.11 211 7.14 0.068 6.76 4.01
243 24269 2.42 21.0 2074 1.62 0.159 15.8 11.1 378 37773 2.73 11.6 1157 0.151 0.028 2.75 2.22 18.1 1958 3.63 0.313 31.0 4.34 6.73 669 7.37 3.05 305 4.14
134 13395 2.39 9.75 984 1.59 0.131 13.0 11.0 207 20469 2.69 4.61 457 0.149 0.026 2.57 2.19 5.64 592 3.59 0.16 15.9 4.28 4.60 456 7.27 0.48 47.0 4.08
188 18760 0.07 17.5 1725 0.05 0.049 4.78 0.3 345 34544 0.08 9.5 946 0.005 0.004 0.36 0.07 16.9 1842 0.11 0.245 24.2 0.13 4.61 458 0.23 2.99 299 0.13
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Date 
collected
Sample 
location
Sample 
weight (g)
Extract 
volume 
(mL)
Final 
volume 
(mL)
MDL (aqueous):
5/12/2015 15B.1.1A 1.0124
5/12/2015 15B.1.1B 1.0035
5/12/2015 15B.1.1C 1.0205
5/12/2015 15B.1.1D 1.0051
5/12/2015 15B.1.1E 1.0021
5/12/2015 15B.1.2A 1.0001
5/12/2015 15B.1.2B 1.0106
5/12/2015 15B.1.2C 1.0163
5/12/2015 15B.1.2D 1.0084
5/12/2015 15B.1.2E 1.0136
5/12/2015 15B.1.3A 1.0065
5/12/2015 15B.1.3B 1.01
5/12/2015 15B.1.3C 1.0006
5/12/2015 15B.1.3D 1.0056
5/12/2015 15B.1.3E 1.0127
5/12/2015 15B.1.4A 1.006
5/12/2015 15B.1.4B 1.0030
5/12/2015 15B.1.4C
5/12/2015 15B.1.4D 1.0218
5/12/2015 15B.1.4E
5/12/2015 15B.1.5A
5/12/2015 15B.1.5B
5/12/2015 15B.1.5C
5/12/2015 15B.1.5D
5/12/2015 15B.1.5E 1.0039 14 100
5/12/2015 15B.1.6A 1.0014 14 100
5/12/2015 15B.1.6B 1.0111 14 100
5/12/2015 15B.1.6C 1.0085 14 100
5/12/2015 15B.1.6D 1.0073 14 100
5/12/2015 15B.1.6E 1.0003 14 100
5/12/2015 15B.1.7A 0.9993 14 100
5/12/2015 15B.1.7B 1.0040 14 100
5/12/2015 15B.1.7C 0.9974 14 100
5/12/2015 15B.1.7D 1.0075 14 100
5/12/2015 15B.1.7E 1.0045 14 100
5/12/2015 15B.1.8A 1.0148 14 100
5/12/2015 15B.1.8B 0.9948 14 100
5/12/2015 15B.1.8C 1.0041 14 100
5/12/2015 15B.1.8D 1.0005 14 100
5/12/2015 15B.1.8E 1.0038 14 100
5/12/2015 15B.1.9A 1.0197 14 100
5/12/2015 15B.1.9B 0.999 14 100
5/12/2015 15B.1.9C 1.0043 14 100
5/12/2015 15B.1.9D 0.9989 14 100
5/12/2015 15B.1.9E 0.9958 14 100
5/12/2015 15B.1.10A 1.0012 14 100
5/12/2015 15B.1.10B 0.996 14 100
5/12/2015 15B.1.10C 1.0158 14 100
5/12/2015 15B.1.10D 0.9994 14 100
5/12/2015 15B.1.10E 0.9947 14 100
5/12/2015 15B.1.11A 1.0169 14 100
5/12/2015 15B.1.11B 1.005 14 100
5/12/2015 15B.1.11C 1.0037 14 100
5/12/2015 15B.1.11D 1.0051 14 100
5/12/2015 15B.1.11E 1.0059 14 100
5/12/2015 15B.1.12A 0.9984 14 100
5/12/2015 15B.1.12B 0.9997 14 100
5/12/2015 15B.1.12C 1.0048 14 100
5/12/2015 15B.1.12D 0.9998 14 100
5/12/2015 15B.1.12E 0.9953 14 100
5/12/2015 15B.1.13A 0.9928 14 100
5/12/2015 15B.1.13B 1.0156 14 100
5/12/2015 15B.1.13C 0.9967 14 100
5/12/2015 15B.1.13D 1.0099 14 100
5/12/2015 15B.1.13E 1.0033 14 100
5/12/2015 15B.1.14A 0.9943 14 100
5/12/2015 15B.1.14B 0.9943 14 100
5/12/2015 15B.1.14C 1.0106 14 100
5/12/2015 15B.1.14D 0.9946 14 100
5/12/2015 15B.1.14E 1.0100 14 100
5/12/2015 15B.1.15A 1.0058 14 100
5/12/2015 15B.1.15B 1.0172 14 100
5/12/2015 15B.1.15C 1.0000 14 100
5/12/2015 15B.1.15D 0.9906 14 100
5/12/2015 15B.1.15E 0.9982 14 100
5/12/2015 15B.1.16A 0.9991 14 100
mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL
0.22 0.059 0.13 0.066 0.086 0.00037 0.00056 0.017 0.047 0.0097
4.62 457 21.7 <0.059 <MDL 5.83 <0.13 <MDL 12.8 14.3 1410 6.52 0.115 11.4 8.49 0.319 31.6 0.037 0.429 42.4 0.055 <0.017 <MDL 1.68 0.223 22.1 4.64 1.87 185 0.97
3.94 393 21.9 <0.059 <MDL 5.88 <0.13 <MDL 13.0 13.6 1355 6.58 <0.086 <MDL 8.57 0.333 33.2 0.037 0.552 55.0 0.056 <0.017 <MDL 1.69 0.179 17.8 4.68 0.640 63.8 0.97
3.93 385 21.6 <0.059 <MDL 5.78 <0.13 <MDL 12.7 12.7 1245 6.47 <0.086 <MDL 8.43 0.309 30.3 0.036 0.538 52.7 0.055 <0.017 <MDL 1.67 0.178 17.5 4.61 0.707 69.3 0.97
4.15 413 21.9 <0.059 <MDL 5.87 <0.13 <MDL 12.9 15.3 1517 6.57 <0.086 <MDL 8.56 0.247 24.6 0.037 0.844 84.0 0.056 <0.017 <MDL 1.69 0.180 17.9 4.68 0.540 53.7 0.96
6.59 658 22.0 <0.059 <MDL 5.89 <0.13 <MDL 13.0 16.8 1681 6.59 <0.086 <MDL 8.58 0.399 39.8 0.037 0.694 69.2 0.056 <0.017 <MDL 1.70 0.287 28.7 4.69 1.33 133 0.97
3.38 338 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 14.7 1468 6.60 <0.086 <MDL 8.60 0.298 29.8 0.037 0.457 45.7 0.056 <0.017 <MDL 1.70 0.222 22.2 4.70 0.588 58.8 0.96
4.09 405 21.8 <0.059 <MDL 5.84 <0.13 <MDL 12.9 13.3 1319 6.53 <0.086 <MDL 8.51 0.311 30.8 0.037 0.537 53.2 0.055 <0.017 <MDL 1.68 0.205 20.3 4.65 0.767 75.9 0.97
4.07 400 21.6 <0.059 <MDL 5.81 <0.13 <MDL 12.8 12.9 1268 6.49 <0.086 <MDL 8.46 0.235 23.1 0.036 0.999 98.3 0.055 <0.017 <MDL 1.67 0.133 13.1 4.62 0.455 44.8 0.96
4.31 427 21.8 <0.059 <MDL 5.85 <0.13 <MDL 12.9 15.9 1573 6.55 <0.086 <MDL 8.53 0.239 23.7 0.037 1.12 111 0.056 <0.017 <MDL 1.69 0.162 16.1 4.66 0.453 45.0 0.96
5.85 578 21.7 <0.059 <MDL 5.82 <0.13 <MDL 12.8 17.2 1693 6.51 <0.086 <MDL 8.48 0.255 25.2 0.037 0.684 67.5 0.055 <0.017 <MDL 1.68 0.294 29.0 4.64 1.01 99.7 0.97
5.03 500 21.9 <0.059 <MDL 5.86 <0.13 <MDL 12.9 13.6 1348 6.56 <0.086 <MDL 8.54 0.345 34.3 0.037 0.580 57.7 0.056 <0.017 <MDL 1.69 0.237 23.5 4.67 1.03 102 0.97
3.79 375 21.8 <0.059 <MDL 5.84 <0.13 <MDL 12.9 13.4 1328 6.53 <0.086 <MDL 8.51 0.233 23.1 0.037 0.951 94.2 0.055 <0.017 <MDL 1.68 0.142 14.1 4.65 0.462 45.7 0.96
4.33 433 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 14.9 1486 6.60 <0.086 <MDL 8.59 0.225 22.5 0.037 1.12 112 0.056 <0.017 <MDL 1.70 0.163 16.3 4.70 0.482 48.1 0.97
4.80 477 21.9 <0.059 <MDL 5.87 <0.13 <MDL 12.9 12.1 1207 6.56 <0.086 <MDL 8.55 0.269 26.8 0.037 1.00 99.6 0.056 <0.017 <MDL 1.69 0.174 17.3 4.67 0.527 52.4 0.96
6.30 622 21.7 <0.059 <MDL 5.83 <0.13 <MDL 12.8 13.7 1352 6.52 <0.086 <MDL 8.49 0.305 30.2 0.037 0.613 60.5 0.055 <0.017 <MDL 1.68 0.280 27.6 4.64 1.50 149 0.97
4.05 403 21.9 <0.059 <MDL 5.86 <0.13 <MDL 12.9 12.2 1210 6.56 <0.086 <MDL 8.55 0.311 30.9 0.037 0.457 45.5 0.056 <0.017 <MDL 1.69 0.222 22.1 4.67 0.761 75.6 0.96
6.77 674 21.9 <0.059 <MDL 5.88 <0.13 <MDL 13.0 15.1 1503 6.58 <0.086 <MDL 8.57 0.841 83.8 0.037 1.07 107 0.056 <0.017 <MDL 1.69 0.158 15.8 4.69 2.28 227 0.96
651 <MDL <MDL 1854 <MDL 120 138 <MDL 13.7 245
4.18 409 21.5 <0.059 <MDL 5.77 <0.13 <MDL 12.7 12.6 1236 6.46 0.094 9.24 8.42 0.612 59.9 0.036 1.09 107 0.055 <0.017 <MDL 1.66 0.155 15.2 4.60 1.01 99.2 0.97
604 <MDL <MDL 1929 <MDL 33.8 65.7 <MDL 28.3 242
439 <MDL <MDL 2015 <MDL 28.4 60.4 <MDL 22.1 88.3
419 <MDL <MDL 1553 <MDL 42.3 106 <MDL 16.8 60.0
380 <MDL <MDL 1471 <MDL 124 129 <MDL 14.0 85.4
289 <MDL <MDL 1405 <MDL 36.3 94.2 <MDL 13.4 58.7
5.24 522 21.9 <0.059 <MDL 5.88 <0.13 <MDL 12.9 13.8 1374 6.57 <0.086 <MDL 8.57 0.343 34.2 0.037 0.609 60.6 0.056 <0.017 <MDL 1.69 0.290 28.8 4.68 9.52 949 0.96
11.2 1114 22.0 <0.059 <MDL 5.89 <0.13 <MDL 13.0 13.9 1389 6.59 <0.086 <MDL 8.59 0.326 32.6 0.037 0.574 57.4 0.056 <0.017 <MDL 1.70 0.198 19.8 4.69 1.13 113 0.95
4.66 461 21.8 <0.059 <MDL 5.84 <0.13 <MDL 12.9 12.0 1187 6.53 <0.086 <MDL 8.51 0.375 37.1 0.037 1.02 100 0.055 <0.017 <MDL 1.68 0.153 15.1 4.65 0.626 61.9 0.97
4.54 450 21.8 <0.059 <MDL 5.85 <0.13 <MDL 12.9 13.5 1334 6.54 <0.086 <MDL 8.53 0.340 33.7 0.037 1.17 116 0.056 <0.017 <MDL 1.69 0.165 16.4 4.66 0.593 58.8 0.96
3.27 324 21.8 <0.059 <MDL 5.86 <0.13 <MDL 12.9 14.0 1385 6.55 <0.086 <MDL 8.54 0.242 24.0 0.037 0.512 50.8 0.056 <0.017 <MDL 1.69 0.254 25.2 4.67 0.444 44.1 0.97
5.86 585 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 13.9 1386 6.60 <0.086 <MDL 8.60 0.330 33.0 0.037 0.651 65.1 0.056 <0.017 <MDL 1.70 0.308 30.8 4.70 2.96 296 0.97
5.90 591 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 13.0 1304 6.60 <0.086 <MDL 8.61 0.287 28.8 0.037 0.526 52.6 0.056 <0.017 <MDL 1.70 0.180 18.0 4.70 0.927 92.8 0.98
3.65 364 21.9 <0.059 <MDL 5.88 <0.13 <MDL 12.9 13.3 1324 6.57 <0.086 <MDL 8.57 0.400 39.9 0.037 0.886 88.2 0.056 <0.017 <MDL 1.69 0.179 17.9 4.68 0.618 61.6 0.96
5.23 525 22.1 <0.059 <MDL 5.92 <0.13 <MDL 13.0 12.1 1209 6.62 <0.086 <MDL 8.62 1.03 103 0.037 1.05 105 0.056 <0.017 <MDL 1.70 0.135 13.5 4.71 1.83 183 0.97
4.64 461 21.8 <0.059 <MDL 5.86 <0.13 <MDL 12.9 12.9 1276 6.55 <0.086 <MDL 8.54 0.421 41.8 0.037 1.08 108 0.056 <0.017 <MDL 1.69 0.141 14.0 4.67 0.703 69.8 0.97
3.27 325 21.9 <0.059 <MDL 5.87 <0.13 <MDL 12.9 12.2 1216 6.57 <0.086 <MDL 8.56 0.229 22.8 0.037 0.485 48.3 0.056 <0.017 <MDL 1.69 0.258 25.7 4.68 0.760 75.7 0.97
7.10 699 21.7 <0.059 <MDL 5.81 <0.13 <MDL 12.8 13.7 1350 6.50 <0.086 <MDL 8.47 0.311 30.6 0.036 0.627 61.7 0.055 <0.017 <MDL 1.68 0.208 20.5 4.63 0.953 93.9 0.97
4.29 431 22.1 <0.059 <MDL 5.93 <0.13 <MDL 13.1 14.2 1427 6.63 <0.086 <MDL 8.64 0.393 39.5 0.037 1.23 124 0.056 <0.017 <MDL 1.71 0.146 14.7 4.72 0.656 65.9 0.96
4.08 407 21.9 <0.059 <MDL 5.88 <0.13 <MDL 12.9 13.9 1382 6.57 <0.086 <MDL 8.56 0.427 42.6 0.037 1.15 115 0.056 <0.017 <MDL 1.69 0.132 13.1 4.68 0.590 58.7 0.97
3.96 396 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 13.1 1306 6.60 <0.086 <MDL 8.60 0.430 43.0 0.037 0.967 96.7 0.056 <0.017 <MDL 1.70 0.135 13.5 4.70 0.597 59.7 0.97
4.49 447 21.9 <0.059 <MDL 5.88 <0.13 <MDL 13.0 14.2 1413 6.58 <0.086 <MDL 8.57 0.176 17.6 0.037 0.481 47.9 0.056 <0.017 <MDL 1.69 0.251 25.0 4.68 0.707 70.5 0.97
5.55 544 21.6 <0.059 <MDL 5.79 <0.13 <MDL 12.7 14.4 1416 6.47 <0.086 <MDL 8.43 0.285 27.9 0.036 0.623 61.1 0.055 <0.017 <MDL 1.67 0.169 16.6 4.61 0.996 97.6 0.96
3.46 347 22.0 <0.059 <MDL 5.91 <0.13 <MDL 13.0 12.9 1289 6.61 <0.086 <MDL 8.61 0.308 30.8 0.037 0.909 91.0 0.056 <0.017 <MDL 1.70 0.113 11.3 4.70 0.418 41.8 0.97
4.02 400 21.9 <0.059 <MDL 5.87 <0.13 <MDL 12.9 15.0 1493 6.57 <0.086 <MDL 8.56 0.411 40.9 0.037 1.09 108 0.056 <0.017 <MDL 1.69 0.150 15.0 4.68 0.472 47.0 0.97
2.92 292 22.0 <0.059 <MDL 5.91 <0.13 <MDL 13.0 11.7 1175 6.61 <0.086 <MDL 8.61 0.338 33.8 0.037 0.920 92.1 0.056 <0.017 <MDL 1.70 0.118 11.8 4.71 0.388 38.8 0.97
6.23 625 22.1 <0.059 <MDL 5.92 <0.13 <MDL 13.1 13.8 1388 6.63 0.102 10.2 8.64 0.295 29.6 0.037 0.384 38.5 0.056 <0.017 <MDL 1.71 0.213 21.4 4.72 1.50 150 0.97
6.92 691 22.0 <0.059 <MDL 5.89 <0.13 <MDL 13.0 14.2 1423 6.59 <0.086 <MDL 8.59 0.325 32.5 0.037 0.677 67.6 0.056 <0.017 <MDL 1.70 0.175 17.5 4.69 0.874 87.3 0.97
3.13 315 22.1 <0.059 <MDL 5.92 <0.13 <MDL 13.1 12.8 1287 6.63 <0.086 <MDL 8.63 0.460 46.2 0.037 0.925 92.9 0.056 <0.017 <MDL 1.71 0.127 12.7 4.72 0.430 43.2 0.97
3.43 338 21.7 <0.059 <MDL 5.81 <0.13 <MDL 12.8 14.0 1378 6.50 <0.086 <MDL 8.47 1.48 145 0.036 0.841 82.8 0.055 <0.017 <MDL 1.67 0.112 11.0 4.63 0.654 64.4 0.97
4.20 420 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 11.3 1132 6.60 <0.086 <MDL 8.61 0.318 31.9 0.037 0.607 60.7 0.056 <0.017 <MDL 1.70 0.124 12.4 4.70 0.736 73.6 0.96
8.36 840 22.1 <0.059 <MDL 5.93 <0.13 <MDL 13.1 14.5 1458 6.64 <0.086 <MDL 8.65 0.306 30.8 0.037 0.507 50.9 0.056 <0.017 <MDL 1.71 0.206 20.7 4.73 1.20 121 0.96
5.42 533 21.6 <0.059 <MDL 5.80 <0.13 <MDL 12.8 14.7 1449 6.49 <0.086 <MDL 8.46 0.306 30.1 0.036 0.380 37.4 0.055 <0.017 <MDL 1.67 0.204 20.0 4.62 1.08 107 0.98
3.24 322 21.9 <0.059 <MDL 5.87 <0.13 <MDL 12.9 12.5 1243 6.57 0.115 11.5 8.56 0.378 37.6 0.037 0.960 95.5 0.056 <0.017 <MDL 1.69 0.127 12.6 4.68 0.485 48.3 0.97
3.21 320 21.9 <0.059 <MDL 5.88 <0.13 <MDL 13.0 11.5 1141 6.58 <0.086 <MDL 8.57 0.344 34.3 0.037 0.954 95.1 0.056 <0.017 <MDL 1.69 0.133 13.3 4.68 0.480 47.9 0.96
5.06 503 21.9 <0.059 <MDL 5.87 <0.13 <MDL 12.9 12.4 1235 6.57 <0.086 <MDL 8.56 0.268 26.7 0.037 1.02 102 0.056 <0.017 <MDL 1.69 0.156 15.6 4.68 0.528 52.5 0.96
7.03 699 21.9 <0.059 <MDL 5.87 <0.13 <MDL 12.9 13.5 1343 6.56 <0.086 <MDL 8.55 0.314 31.3 0.037 0.370 36.8 0.056 <0.017 <MDL 1.69 0.197 19.6 4.67 1.13 112 0.97
4.67 467 22.0 <0.059 <MDL 5.91 <0.13 <MDL 13.0 13.5 1352 6.61 <0.086 <MDL 8.61 0.308 30.8 0.037 0.709 71.1 0.056 <0.017 <MDL 1.70 0.178 17.8 4.71 0.892 89.3 0.96
2.62 262 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 12.2 1223 6.60 0.238 23.9 8.60 0.302 30.2 0.037 1.01 101 0.056 <0.017 <MDL 1.70 0.130 13.0 4.70 0.309 30.9 0.97
4.57 455 21.9 <0.059 <MDL 5.87 <0.13 <MDL 12.9 13.7 1365 6.57 <0.086 <MDL 8.56 0.268 26.7 0.037 1.22 121 0.056 <0.017 <MDL 1.69 0.179 17.8 4.68 0.549 54.6 0.97
4.15 415 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 13.4 1337 6.60 <0.086 <MDL 8.60 0.239 23.9 0.037 1.12 112 0.056 <0.017 <MDL 1.70 0.163 16.3 4.70 0.472 47.2 0.97
5.18 520 22.1 <0.059 <MDL 5.93 <0.13 <MDL 13.1 12.3 1240 6.63 <0.086 <MDL 8.64 0.352 35.4 0.037 0.541 54.3 0.056 <0.017 <MDL 1.71 0.223 22.4 4.72 1.33 134 0.97
8.56 862 22.2 <0.059 <MDL 5.94 <0.13 <MDL 13.1 12.3 1236 6.65 <0.086 <MDL 8.66 0.323 32.6 0.037 0.821 82.7 0.056 <0.017 <MDL 1.71 0.211 21.3 4.73 0.921 92.8 0.97
3.75 369 21.7 <0.059 <MDL 5.81 <0.13 <MDL 12.8 13.3 1313 6.50 <0.086 <MDL 8.47 0.244 24.0 0.036 1.15 113 0.055 <0.017 <MDL 1.67 0.153 15.0 4.63 0.429 42.2 0.97
3.60 362 22.1 <0.059 <MDL 5.92 <0.13 <MDL 13.0 13.2 1329 6.62 <0.086 <MDL 8.63 0.310 31.1 0.037 1.22 123 0.056 <0.017 <MDL 1.71 0.159 15.9 4.72 0.475 47.7 0.96
4.60 455 21.8 <0.059 <MDL 5.84 <0.13 <MDL 12.9 12.5 1241 6.54 <0.086 <MDL 8.52 0.259 25.7 0.037 1.19 118 0.055 <0.017 <MDL 1.68 0.166 16.4 4.65 0.506 50.1 0.96
6.01 599 21.9 <0.059 <MDL 5.88 <0.13 <MDL 13.0 12.4 1234 6.58 <0.086 <MDL 8.57 0.351 34.9 0.037 0.544 54.2 0.056 <0.017 <MDL 1.69 0.226 22.5 4.68 0.844 84.1 0.96
4.69 472 22.1 <0.059 <MDL 5.93 <0.13 <MDL 13.1 13.7 1383 6.64 <0.086 <MDL 8.65 0.367 36.9 0.037 0.956 96.1 0.056 <0.017 <MDL 1.71 0.167 16.8 4.73 0.634 63.8 0.97
5.32 535 22.1 <0.059 <MDL 5.93 <0.13 <MDL 13.1 13.9 1396 6.64 <0.086 <MDL 8.65 0.615 61.9 0.037 1.24 125 0.056 <0.017 <MDL 1.71 0.137 13.7 4.73 2.23 224 0.97
5.40 535 21.8 <0.059 <MDL 5.84 <0.13 <MDL 12.9 13.2 1304 6.53 <0.086 <MDL 8.51 0.831 82.3 0.037 1.38 136 0.055 <0.017 <MDL 1.68 0.150 14.8 4.65 2.17 214 0.98
7.44 748 22.1 <0.059 <MDL 5.93 <0.13 <MDL 13.1 13.5 1361 6.64 <0.086 <MDL 8.65 0.767 77.1 0.037 1.27 128 0.056 <0.017 <MDL 1.71 0.155 15.6 4.73 2.81 282 0.97
5.89 583 21.8 <0.059 <MDL 5.84 <0.13 <MDL 12.9 12.0 1184 6.53 <0.086 <MDL 8.51 0.361 35.8 0.037 0.526 52.1 0.055 <0.017 <MDL 1.68 0.245 24.3 4.65 1.32 131 0.97
3.18 316 21.9 <0.059 <MDL 5.87 <0.13 <MDL 12.9 13.7 1365 6.56 <0.086 <MDL 8.55 0.329 32.7 0.037 0.468 46.5 0.056 <0.017 <MDL 1.69 0.128 12.7 4.67 0.520 51.7 0.95
3.38 332 21.6 <0.059 <MDL 5.80 <0.13 <MDL 12.8 11.0 1077 6.49 <0.086 <MDL 8.45 0.539 53.0 0.036 0.897 88.2 0.055 <0.017 <MDL 1.67 0.122 11.9 4.62 0.597 58.7 0.96
4.76 476 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 13.1 1308 6.60 <0.086 <MDL 8.60 0.664 66.4 0.037 1.000 100.0 0.056 <0.017 <MDL 1.70 0.140 14.0 4.70 0.655 65.5 0.97
4.49 453 22.2 <0.059 <MDL 5.96 <0.13 <MDL 13.1 14.7 1489 6.66 <0.086 <MDL 8.68 0.312 31.5 0.037 1.15 116 0.057 <0.017 <MDL 1.72 0.164 16.5 4.74 0.584 59.0 0.97
5.18 519 22.0 <0.059 <MDL 5.91 <0.13 <MDL 13.0 13.0 1304 6.61 <0.086 <MDL 8.62 0.391 39.2 0.037 0.355 35.5 0.056 <0.017 <MDL 1.70 0.218 21.9 4.71 1.06 106 0.98
4.21 422 22.0 <0.059 <MDL 5.91 <0.13 <MDL 13.0 10.9 1091 6.61 <0.086 <MDL 8.61 0.265 26.6 0.037 0.825 82.6 0.056 <0.017 <MDL 1.70 0.133 13.3 4.70 0.464 46.4 0.97
Zn S  Sb  Se  Si  Sn  Sr Ti  Tl  V 
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Date 
collected
Sample 
location
Sample 
weight (g)
Extract 
volume 
(mL)
Final 
volume 
(mL)
MDL (aqueous):
5/12/2015 15B.1.16B 0.9999 14 100
5/12/2015 15B.1.16C 1.0013 14 100
5/12/2015 15B.1.16D 1.0069 14 100
5/12/2015 15B.1.16E 1.0009 14 100
5/12/2015 15B.1.17A 1.0021 14 100
5/12/2015 15B.1.17B 1.0156 14 100
5/12/2015 15B.1.17C 0.9995 14 100
5/12/2015 15B.1.17D 0.9982 14 100
5/12/2015 15B.1.17E 1.0040 14 100
5/12/2015 15B.1.18A 0.9946 14 100
5/12/2015 15B.1.18B 1.0060 14 100
5/12/2015 15B.1.18C 0.9943 14 100
5/12/2015 15B.1.18D 1.0074 14 100
5/12/2015 15B.1.18E 1.0046 14 100
samples analyzed
detects
% detects
min 0.9906 14 100
max 1.0218 14 100
mean 1.004 14 100
range 0.0312 0 0
mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL
0.22 0.059 0.13 0.066 0.086 0.00037 0.00056 0.017 0.047 0.0097
Zn S  Sb  Se  Si  Sn  Sr Ti  Tl  V 
4.08 408 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 13.9 1393 6.60 <0.086 <MDL 8.60 0.295 29.5 0.037 1.12 112 0.056 <0.017 <MDL 1.70 0.169 16.9 4.70 0.503 50.3 0.97
3.78 378 22.0 <0.059 <MDL 5.89 <0.13 <MDL 13.0 12.6 1258 6.59 <0.086 <MDL 8.59 0.346 34.5 0.037 1.12 112 0.056 <0.017 <MDL 1.70 0.175 17.5 4.69 0.585 58.5 0.98
3.97 395 21.8 <0.059 <MDL 5.86 <0.13 <MDL 12.9 13.5 1343 6.55 <0.086 <MDL 8.54 0.353 35.1 0.037 1.19 118 0.056 <0.017 <MDL 1.69 0.152 15.1 4.67 0.508 50.5 0.97
6.28 628 22.0 <0.059 <MDL 5.89 <0.13 <MDL 13.0 13.5 1347 6.59 <0.086 <MDL 8.59 0.321 32.1 0.037 0.541 54.1 0.056 <0.017 <MDL 1.70 0.218 21.8 4.70 2.15 215 0.96
4.94 493 22.0 <0.059 <MDL 5.89 <0.13 <MDL 13.0 13.7 1371 6.59 <0.086 <MDL 8.58 0.332 33.2 0.037 0.670 66.9 0.056 <0.017 <MDL 1.70 0.229 22.8 4.69 1.62 161 0.96
3.53 348 21.7 <0.059 <MDL 5.81 <0.13 <MDL 12.8 12.9 1272 6.50 <0.086 <MDL 8.47 0.349 34.4 0.036 1.25 123 0.055 <0.017 <MDL 1.67 0.159 15.6 4.63 0.491 48.3 0.97
1.77 177 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 9.72 972 6.60 <0.086 <MDL 8.60 0.257 25.7 0.037 0.780 78.1 0.056 0.027 2.68 1.70 0.094 9.42 4.70 0.284 28.4 0.96
4.48 449 22.0 <0.059 <MDL 5.91 <0.13 <MDL 13.0 13.4 1347 6.61 <0.086 <MDL 8.62 0.368 36.9 0.037 1.11 111 0.056 <0.017 <MDL 1.70 0.157 15.7 4.71 0.641 64.2 0.96
3.78 376 21.9 <0.059 <MDL 5.88 <0.13 <MDL 12.9 13.1 1307 6.57 <0.086 <MDL 8.57 0.399 39.8 0.037 0.513 51.1 0.056 <0.017 <MDL 1.69 0.242 24.1 4.68 1.05 105 0.97
5.96 599 22.1 <0.059 <MDL 5.93 <0.13 <MDL 13.1 13.6 1363 6.64 <0.086 <MDL 8.65 0.283 28.4 0.037 0.838 84.2 0.056 <0.017 <MDL 1.71 0.197 19.8 4.73 1.05 106 0.96
4.79 477 21.9 <0.059 <MDL 5.86 <0.13 <MDL 12.9 13.6 1349 6.56 <0.086 <MDL 8.55 0.256 25.5 0.037 0.989 98.3 0.056 <0.017 <MDL 1.69 0.183 18.2 4.67 0.724 71.9 0.96
3.15 317 22.1 <0.059 <MDL 5.93 <0.13 <MDL 13.1 12.9 1298 6.64 <0.086 <MDL 8.65 0.319 32.0 0.037 0.792 79.7 0.056 <0.017 <MDL 1.71 0.220 22.1 4.73 0.709 71.3 0.97
2.36 234 21.8 <0.059 <MDL 5.86 <0.13 <MDL 12.9 12.6 1248 6.55 <0.086 <MDL 8.54 0.353 35.1 0.037 0.787 78.1 0.056 <0.017 <MDL 1.69 0.223 22.1 4.67 0.608 60.4 0.96
5.79 576 21.9 <0.059 <MDL 5.87 <0.13 <MDL 12.9 12.5 1246 6.57 <0.086 <MDL 8.56 0.256 25.5 0.037 0.462 46.0 0.056 <0.017 <MDL 1.69 0.246 24.5 4.68 0.984 97.9 0.98
90 90 90 90 90 90 90 90 90 90
90 0 0 90 5 90 90 1 90 90
100 0 0 100 6 100 100 1 100 100
1.77 177 21.5 ‐ ‐ 5.77 ‐ ‐ 12.7 9.72 972 6.46 0.094 9.24 8.42 0.176 17.6 0.036 0.355 35.5 0.055 0.027 2.68 1.66 0.094 9.42 4.60 0.284 28.4 0.954
11.2 1114 22.2 ‐ ‐ 5.96 ‐ ‐ 13.1 17.2 2015 6.66 0.238 23.9 8.68 1.48 145 0.037 1.38 138 0.057 0.027 2.68 1.72 0.308 30.8 4.74 9.52 949 0.979
4.74 471 21.9 ‐ ‐ 5.88 ‐ ‐ 12.9 13.3 1353 6.57 0.13 13.2 8.56 0.371 38.8 0.037 0.830 83.7 0.056 ‐ ‐ 1.69 0.18 18.1 4.68 0.989 101 0.967
9.4 937 0.7 ‐ ‐ 0.18 ‐ ‐ 0.4 7.4 1042 0.20 0.144 14.6 0.27 1.30 128 0.001 1.02 103 0.002 ‐ ‐ 0.05 0.214 21.4 0.14 9.24 920 0.025
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mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL
Date 
collected
Sample 
location
Sample 
weight (g)
Extract 
volume 
(mL)
Final 
volume 
(mL)
MDL (aqueous): 0.037 0.11 0.023 0.00085 0.00055 0.029 0.012 0.013 0.0058 0.0016
5/12/2015 19.1.1A 1.0017 14 100 87.5 8732 3.69 <0.11 <MDL 11.0 0.105 10.5 2.30 0.667 66.6 0.085 0.00461 0.460 0.055 429 42812 2.90 0.049 4.91 1.20 <0.013 <MDL 1.30 0.181 18.1 0.579 0.206 20.5 0.160
5/12/2015 19.1.1B 1.0081 14 100 45.4 4503 3.67 <0.11 <MDL 10.9 0.063 6.23 2.28 0.624 61.9 0.084 0.00211 0.209 0.055 415 41177 2.88 0.031 3.05 1.19 <0.013 <MDL 1.29 0.470 46.6 0.575 0.165 16.3 0.159
5/12/2015 19.1.1C 1.0096 14 100 51.5 5098 3.66 <0.11 <MDL 10.9 0.066 6.55 2.28 0.674 66.8 0.084 0.00236 0.234 0.054 381 37784 2.87 0.028 2.81 1.19 <0.013 <MDL 1.29 0.106 10.5 0.574 0.162 16.1 0.158
5/12/2015 19.1.1D 1.0048 14 100 56.0 5572 3.68 <0.11 <MDL 10.9 0.065 6.48 2.29 0.709 70.6 0.085 0.00260 0.259 0.055 360 35842 2.89 0.030 3.02 1.19 <0.013 <MDL 1.29 0.105 10.5 0.577 0.156 15.6 0.159
5/12/2015 19.1.1E 1.0086 14 100 128 12716 3.67 <0.11 <MDL 10.9 0.094 9.32 2.28 1.10 109 0.084 0.00742 0.736 0.055 60.6 6012 2.88 0.054 5.36 1.19 <0.013 <MDL 1.29 0.222 22.0 0.575 0.171 16.9 0.159
5/12/2015 19.1.2A 0.9912 14 100 112 11267 3.73 <0.11 <MDL 11.1 0.128 12.9 2.32 0.830 83.7 0.086 0.00573 0.578 0.055 299 30175 2.93 0.054 5.46 1.21 <0.013 <MDL 1.31 0.204 20.5 0.585 0.205 20.7 0.161
5/12/2015 19.1.2B 1.0028 14 100 52.4 5224 3.69 <0.11 <MDL 11.0 0.068 6.76 2.29 0.688 68.6 0.085 0.00249 0.248 0.055 338 33719 2.89 0.031 3.14 1.20 <0.013 <MDL 1.30 0.114 11.4 0.578 0.153 15.3 0.160
5/12/2015 19.1.2C 1.0122 14 100 45.2 4463 3.66 <0.11 <MDL 10.9 0.073 7.20 2.27 0.642 63.4 0.084 0.00210 0.208 0.054 362 35793 2.87 0.028 2.76 1.19 <0.013 <MDL 1.28 0.112 11.0 0.573 0.158 15.6 0.158
5/12/2015 19.1.2D 1.0037 14 100 58.3 5811 3.69 <0.11 <MDL 11.0 0.080 7.94 2.29 0.728 72.5 0.085 0.00256 0.255 0.055 390 38903 2.89 0.034 3.40 1.20 <0.013 <MDL 1.30 0.138 13.7 0.578 0.163 16.3 0.159
5/12/2015 19.1.2E 1.0003 14 100 112 11201 3.70 <0.11 <MDL 11.0 0.088 8.83 2.30 0.877 87.6 0.085 0.00693 0.692 0.055 40.8 4083 2.90 0.059 5.90 1.20 <0.013 <MDL 1.30 0.197 19.7 0.580 0.127 12.6 0.160
5/12/2015 19.1.3A 1.0036 14 100 93.1 9273 3.69 <0.11 <MDL 11.0 0.077 7.71 2.29 0.735 73.3 0.085 0.00497 0.495 0.055 115 11439 2.89 0.042 4.19 1.20 <0.013 <MDL 1.30 0.186 18.5 0.578 0.157 15.6 0.159
5/12/2015 19.1.3B 1.0010 14 100 64.7 6460 3.70 <0.11 <MDL 11.0 0.081 8.11 2.30 0.604 60.4 0.085 0.00305 0.305 0.055 373 37304 2.90 0.036 3.62 1.20 <0.013 <MDL 1.30 0.129 12.9 0.579 0.163 16.3 0.160
5/12/2015 19.1.3C 0.9933 14 100 44.2 4449 3.72 <0.11 <MDL 11.1 0.073 7.32 2.32 0.556 55.9 0.086 0.00189 0.190 0.055 459 46234 2.92 0.030 3.00 1.21 <0.013 <MDL 1.31 0.101 10.2 0.584 0.158 15.9 0.161
5/12/2015 19.1.3D 0.9976 14 100 41.6 4173 3.71 <0.11 <MDL 11.0 0.070 6.97 2.31 0.511 51.2 0.085 0.00185 0.185 0.055 540 54082 2.91 0.026 2.62 1.20 <0.013 <MDL 1.30 0.121 12.1 0.581 0.139 13.9 0.160
5/12/2015 19.1.3E 0.9936 14 100 105 10597 3.72 <0.11 <MDL 11.1 0.081 8.14 2.31 0.897 90.3 0.086 0.00629 0.633 0.055 79.2 7966 2.92 0.049 4.89 1.21 <0.013 <MDL 1.31 0.190 19.1 0.584 0.171 17.3 0.161
5/12/2015 19.1.4A 1.0014 14 100 105 10481 3.69 <0.11 <MDL 11.0 0.098 9.77 2.30 0.834 83.3 0.085 0.00593 0.593 0.055 206 20614 2.90 0.049 4.93 1.20 <0.013 <MDL 1.30 0.185 18.4 0.579 0.194 19.4 0.160
5/12/2015 19.1.4B 1.0083 14 100 44.6 4427 3.67 <0.11 <MDL 10.9 0.055 5.44 2.28 0.567 56.2 0.084 0.00188 0.187 0.055 527 52304 2.88 0.027 2.65 1.19 <0.013 <MDL 1.29 0.095 9.45 0.575 0.149 14.8 0.159
5/12/2015 19.1.4C 1.0034 14 100 42.3 4215 3.69 <0.11 <MDL 11.0 0.055 5.44 2.29 0.541 53.9 0.085 0.00173 0.173 0.055 521 51923 2.89 0.027 2.68 1.20 <0.013 <MDL 1.30 0.096 9.60 0.578 0.151 15.0 0.159
5/12/2015 19.1.4D 1.0006 14 100 45.3 4527 3.70 <0.11 <MDL 11.0 0.053 5.31 2.30 0.570 56.9 0.085 0.00195 0.194 0.055 455 45439 2.90 0.026 2.59 1.20 <0.013 <MDL 1.30 0.102 10.2 0.580 0.165 16.5 0.160
5/12/2015 19.1.4E 0.9990 14 100 91.9 9202 3.70 <0.11 <MDL 11.0 0.094 9.44 2.30 0.801 80.2 0.085 0.00461 0.461 0.055 369 36954 2.90 0.045 4.48 1.20 <0.013 <MDL 1.30 0.160 16.0 0.581 0.202 20.2 0.160
5/12/2015 19.1.5A 1.0063 14 100 94.3 9376 3.68 <0.11 <MDL 10.9 0.088 8.73 2.29 0.720 71.6 0.084 0.00471 0.468 0.055 506 50327 2.88 0.048 4.77 1.19 <0.013 <MDL 1.29 0.160 15.9 0.576 0.194 19.2 0.159
5/12/2015 19.1.5B 0.9987 14 100 49.3 4941 3.70 <0.11 <MDL 11.0 0.042 4.23 2.30 0.588 58.9 0.085 0.00214 0.214 0.055 404 40501 2.90 0.027 2.65 1.20 <0.013 <MDL 1.30 0.097 9.74 0.581 0.143 14.4 0.160
5/12/2015 19.1.5C 1.0093 14 100 44.0 4361 3.67 <0.11 <MDL 10.9 0.054 5.40 2.28 0.819 81.1 0.084 0.00196 0.194 0.054 593 58803 2.87 0.029 2.87 1.19 <0.013 <MDL 1.29 0.162 16.1 0.575 0.332 32.9 0.159
5/12/2015 19.1.5D 0.9978 14 100 38.3 3841 3.71 <0.11 <MDL 11.0 0.077 7.68 2.31 0.459 46.0 0.085 0.00151 0.152 0.055 615 61632 2.91 0.031 3.16 1.20 <0.013 <MDL 1.30 0.114 11.5 0.581 0.199 19.9 0.160
5/12/2015 19.1.5E 1.0004 14 100 102 10183 3.70 <0.11 <MDL 11.0 0.131 13.1 2.30 0.649 64.8 0.085 0.00471 0.471 0.055 589 58899 2.90 0.055 5.48 1.20 <0.013 <MDL 1.30 0.189 18.9 0.580 0.185 18.5 0.160
5/12/2015 19.1.6A 1.0073 14 100 82.2 8161 3.67 <0.11 <MDL 10.9 0.098 9.69 2.28 0.730 72.5 0.084 0.00397 0.394 0.055 384 38139 2.88 0.045 4.45 1.19 <0.013 <MDL 1.29 0.157 15.6 0.576 0.183 18.1 0.159
5/12/2015 19.1.6B 1.007 14 100 45.1 4484 3.67 <0.11 <MDL 10.9 0.066 6.54 2.28 0.531 52.7 0.084 0.00186 0.184 0.055 501 49703 2.88 0.032 3.20 1.19 <0.013 <MDL 1.29 0.102 10.2 0.576 0.155 15.4 0.159
5/12/2015 19.1.6C 0.9991 14 100 53.4 5349 3.70 <0.11 <MDL 11.0 0.067 6.71 2.30 0.655 65.6 0.085 0.00230 0.230 0.055 481 48173 2.90 0.033 3.30 1.20 <0.013 <MDL 1.30 0.177 17.7 0.581 0.152 15.3 0.160
5/12/2015 19.1.6D 0.9989 14 100 49.4 4943 3.70 <0.11 <MDL 11.0 0.061 6.15 2.30 0.960 96.1 0.085 0.00212 0.212 0.055 788 78842 2.90 0.031 3.13 1.20 <0.013 <MDL 1.30 0.108 10.8 0.581 0.145 14.5 0.160
5/12/2015 19.1.6E 1.0006 14 100 137 13691 3.70 <0.11 <MDL 11.0 0.111 11.1 2.30 0.985 98.4 0.085 0.00642 0.641 0.055 170 16973 2.90 0.057 5.66 1.20 <0.013 <MDL 1.30 0.242 24.2 0.580 0.175 17.5 0.160
5/12/2015 19.1.7A 1.0003 14 100 113 11283 3.70 <0.11 <MDL 11.0 0.127 12.7 2.30 0.838 83.8 0.085 0.00552 0.551 0.055 367 36710 2.90 0.055 5.45 1.20 <0.013 <MDL 1.30 0.221 22.1 0.580 0.226 22.6 0.160
5/12/2015 19.1.7B 1.0062 14 100 53.0 5269 3.68 <0.11 <MDL 10.9 0.063 6.23 2.29 0.644 64.0 0.084 0.00223 0.222 0.055 411 40850 2.88 0.032 3.17 1.19 <0.013 <MDL 1.29 0.107 10.6 0.576 0.155 15.4 0.159
5/12/2015 19.1.7C 1.006 14 100 45.8 4550 3.68 <0.11 <MDL 10.9 0.073 7.25 2.29 0.578 57.4 0.084 0.00193 0.192 0.055 513 50960 2.88 0.032 3.17 1.19 <0.013 <MDL 1.29 0.111 11.0 0.577 0.161 16.0 0.159
5/12/2015 19.1.7D 1.0092 14 100 48.7 4825 3.67 <0.11 <MDL 10.9 0.062 6.18 2.28 0.563 55.8 0.084 0.00210 0.208 0.054 451 44680 2.87 0.031 3.05 1.19 <0.013 <MDL 1.29 0.099 9.80 0.575 0.160 15.9 0.159
5/12/2015 19.1.7E 0.998 14 100 132 13251 3.71 <0.11 <MDL 11.0 0.147 14.8 2.30 0.713 71.5 0.085 0.00625 0.626 0.055 624 62485 2.91 0.066 6.59 1.20 <0.013 <MDL 1.30 0.238 23.9 0.581 0.206 20.7 0.160
5/12/2015 19.1.8A 1.011 14 100 71.7 7092 3.66 <0.11 <MDL 10.9 0.098 9.68 2.27 0.479 47.4 0.084 0.00320 0.317 0.054 530 52444 2.87 0.044 4.36 1.19 <0.013 <MDL 1.29 0.199 19.7 0.574 0.210 20.8 0.158
5/12/2015 19.1.8B 1.0005 14 100 63.3 6327 3.70 <0.11 <MDL 11.0 0.091 9.07 2.30 0.531 53.1 0.085 0.00279 0.279 0.055 549 54847 2.90 0.039 3.89 1.20 <0.013 <MDL 1.30 0.127 12.7 0.580 0.167 16.7 0.160
5/12/2015 19.1.8C 0.9983 14 100 51.1 5120 3.71 <0.11 <MDL 11.0 0.066 6.62 2.30 0.665 66.6 0.085 0.00228 0.229 0.055 406 40646 2.90 0.032 3.24 1.20 <0.013 <MDL 1.30 0.095 9.48 0.581 0.150 15.0 0.160
5/12/2015 19.1.8D 1.0052 14 100 52.6 5233 3.68 <0.11 <MDL 10.9 0.071 7.08 2.29 0.583 58.0 0.085 0.00215 0.214 0.055 456 45354 2.88 0.033 3.27 1.19 <0.013 <MDL 1.29 0.101 10.0 0.577 0.146 14.5 0.159
5/12/2015 19.1.8E 1.0023 14 100 163 16245 3.69 <0.11 <MDL 11.0 0.130 13.0 2.29 1.19 119 0.085 0.00833 0.831 0.055 79.5 7930 2.89 0.076 7.54 1.20 <0.013 <MDL 1.30 0.273 27.2 0.579 0.237 23.7 0.160
5/12/2015 19.1.9A 1.0079 14 100 108 10695 3.67 <0.11 <MDL 10.9 0.106 10.5 2.28 0.812 80.6 0.084 0.00589 0.584 0.055 176 17491 2.88 0.056 5.53 1.19 <0.013 <MDL 1.29 0.202 20.1 0.575 0.184 18.2 0.159
5/12/2015 19.1.9B 1.0099 14 100 48.1 4760 3.66 <0.11 <MDL 10.9 0.062 6.12 2.28 0.576 57.0 0.084 0.00200 0.198 0.054 410 40627 2.87 0.022 2.22 1.19 <0.013 <MDL 1.29 0.104 10.3 0.574 0.127 12.5 0.158
5/12/2015 19.1.9C 0.9921 14 100 41.0 4137 3.73 <0.11 <MDL 11.1 0.064 6.43 2.32 0.593 59.8 0.086 0.00196 0.197 0.055 472 47564 2.92 0.023 2.30 1.21 <0.013 <MDL 1.31 0.102 10.3 0.585 0.157 15.8 0.161
5/12/2015 19.1.9D 1.0098 14 100 47.8 4737 3.66 <0.11 <MDL 10.9 0.061 6.00 2.28 0.631 62.5 0.084 0.00236 0.234 0.054 326 32266 2.87 0.023 2.31 1.19 <0.013 <MDL 1.29 0.102 10.1 0.574 0.147 14.6 0.158
5/12/2015 19.1.9E 0.9967 14 100 106 10614 3.71 <0.11 <MDL 11.0 0.096 9.68 2.31 0.829 83.2 0.085 0.00589 0.591 0.055 185 18551 2.91 0.041 4.13 1.20 <0.013 <MDL 1.30 0.185 18.5 0.582 0.150 15.0 0.161
5/12/2015 19.1.10A 1.0029 14 100 120 11986 3.69 <0.11 <MDL 11.0 0.122 12.2 2.29 0.821 81.8 0.085 0.00626 0.624 0.055 349 34751 2.89 0.045 4.53 1.20 <0.013 <MDL 1.30 0.211 21.1 0.578 0.184 18.4 0.160
5/12/2015 19.1.10B 0.9971 14 100 41.0 4108 3.71 <0.11 <MDL 11.0 0.068 6.82 2.31 0.578 57.9 0.085 0.00205 0.205 0.055 460 46147 2.91 0.021 2.13 1.20 <0.013 <MDL 1.30 0.113 11.3 0.582 0.136 13.6 0.160
5/12/2015 19.1.10C 1.0049 14 100 47.5 4726 3.68 <0.11 <MDL 10.9 0.065 6.46 2.29 0.687 68.3 0.085 0.00234 0.233 0.055 346 34388 2.89 0.022 2.22 1.19 <0.013 <MDL 1.29 0.104 10.4 0.577 0.153 15.2 0.159
5/12/2015 19.1.10D 1.0018 14 100 43.2 4307 3.69 <0.11 <MDL 11.0 0.063 6.25 2.30 0.570 56.9 0.085 0.00183 0.183 0.055 448 44674 2.89 0.022 2.18 1.20 <0.013 <MDL 1.30 0.227 22.7 0.579 0.136 13.6 0.160
5/12/2015 19.1.10E 1.0002 14 100 89.5 8945 3.70 <0.11 <MDL 11.0 0.126 12.6 2.30 0.628 62.8 0.085 0.00469 0.469 0.055 568 56811 2.90 0.040 4.03 1.20 <0.013 <MDL 1.30 0.210 21.0 0.580 0.168 16.8 0.160
5/12/2015 19.1.11A 0.9973 14 100 99.0 9922 3.71 <0.11 <MDL 11.0 0.113 11.4 2.31 0.687 68.9 0.085 0.00475 0.476 0.055 478 47978 2.91 0.036 3.64 1.20 <0.013 <MDL 1.30 0.180 18.0 0.582 0.162 16.3 0.160
5/12/2015 19.1.11B 0.9995 14 100 94.7 9479 3.70 <0.11 <MDL 11.0 0.106 10.6 2.30 0.638 63.8 0.085 0.00446 0.446 0.055 399 39942 2.90 0.037 3.72 1.20 <0.013 <MDL 1.30 0.181 18.1 0.580 0.163 16.3 0.160
5/12/2015 19.1.11C 1.0055 14 100 45.9 4567 3.68 <0.11 <MDL 10.9 0.064 6.32 2.29 0.693 68.9 0.085 0.00177 0.176 0.055 476 47389 2.88 0.021 2.09 1.19 <0.013 <MDL 1.29 0.105 10.5 0.577 0.127 12.6 0.159
5/12/2015 19.1.11D 1.0052 14 100 37.1 3687 3.68 <0.11 <MDL 10.9 0.063 6.24 2.29 0.491 48.8 0.085 0.00159 0.158 0.055 506 50384 2.88 0.019 1.89 1.19 <0.013 <MDL 1.29 0.085 8.42 0.577 0.131 13.0 0.159
5/12/2015 19.1.11E 1.0084 14 100 119 11817 3.67 <0.11 <MDL 10.9 0.119 11.8 2.28 0.873 86.6 0.084 0.00618 0.613 0.055 275 27240 2.88 0.046 4.58 1.19 <0.013 <MDL 1.29 0.210 20.8 0.575 0.194 19.2 0.159
5/12/2015 19.1.12A 1.0042 14 100 74.8 7451 3.68 <0.11 <MDL 11.0 0.090 8.96 2.29 0.728 72.5 0.085 0.00351 0.350 0.055 444 44192 2.89 0.031 3.11 1.19 <0.013 <MDL 1.29 0.148 14.7 0.578 0.161 16.0 0.159
5/12/2015 19.1.12B 1.0105 14 100 53.4 5280 3.66 <0.11 <MDL 10.9 0.077 7.66 2.28 0.581 57.5 0.084 0.00215 0.213 0.054 359 35481 2.87 0.024 2.36 1.19 <0.013 <MDL 1.29 0.111 10.9 0.574 0.135 13.3 0.158
5/12/2015 19.1.12C 1.0029 14 100 42.5 4236 3.69 <0.11 <MDL 11.0 0.076 7.61 2.29 0.633 63.1 0.085 0.00193 0.193 0.055 386 38460 2.89 0.021 2.07 1.20 <0.013 <MDL 1.30 0.103 10.3 0.578 0.163 16.2 0.160
5/12/2015 19.1.12D 1.0156 14 100 41.8 4114 3.64 <0.11 <MDL 10.8 0.069 6.80 2.26 0.506 49.8 0.084 0.00177 0.174 0.054 459 45179 2.86 0.020 1.93 1.18 <0.013 <MDL 1.28 0.094 9.29 0.571 0.131 12.9 0.158
5/12/2015 19.1.12E 0.9943 14 100 118 11832 3.72 <0.11 <MDL 11.1 0.125 12.6 2.31 0.803 80.8 0.085 0.00601 0.604 0.055 368 37026 2.92 0.066 6.61 1.21 <0.013 <MDL 1.31 0.225 22.6 0.583 0.218 21.9 0.161
5/12/2015 19.1.13A 1.0057 14 100 101 9996 3.68 <0.11 <MDL 10.9 0.107 10.6 2.29 0.867 86.2 0.085 0.00494 0.491 0.055 368 36583 2.88 0.055 5.45 1.19 <0.013 <MDL 1.29 0.170 16.9 0.577 0.221 22.0 0.159
5/12/2015 19.1.13B 1.0048 14 100 82.4 8198 3.68 <0.11 <MDL 10.9 0.119 11.8 2.29 0.655 65.2 0.085 0.00396 0.394 0.055 459 45696 2.89 0.050 5.02 1.19 <0.013 <MDL 1.29 0.156 15.5 0.577 0.183 18.2 0.159
5/12/2015 19.1.13C 0.9981 14 100 54.7 5483 3.71 <0.11 <MDL 11.0 0.083 8.32 2.30 0.520 52.1 0.085 0.00259 0.260 0.055 491 49154 2.91 0.038 3.78 1.20 <0.013 <MDL 1.30 0.117 11.7 0.581 0.196 19.6 0.160
5/12/2015 19.1.13D 1.0153 14 100 55.1 5425 3.64 <0.11 <MDL 10.8 0.075 7.42 2.27 0.736 72.5 0.084 0.00240 0.236 0.054 396 38956 2.86 0.036 3.52 1.18 <0.013 <MDL 1.28 0.119 11.7 0.571 0.165 16.3 0.158
5/12/2015 19.1.13E 1.0023 14 100 186 18572 3.69 <0.11 <MDL 11.0 0.142 14.2 2.29 1.21 121 0.085 0.00954 0.952 0.055 55.4 5531 2.89 0.079 7.87 1.20 <0.013 <MDL 1.30 0.288 28.8 0.579 0.241 24.0 0.160
samples analyzed 65 65 65 65 65 65 65 65 65 65
detects 65 0 65 65 65 65 65 0 65 65
% detects 100 0 100 100 100 100 100 0 100 100
min 0.9912 14 100 37.1 3687 3.64 ‐ ‐ 10.8 0.042 4.23 2.26 0.459 46.0 0.084 0.00151 0.152 0.054 40.8 4083 2.86 0.019 1.89 1.18 ‐ ‐ 1.28 0.085 8.42 0.571 0.127 12.5 0.158
max 1.0156 14 100 186 18572 3.73 ‐ ‐ 11.1 0.147 14.8 2.32 1.21 121 0.086 0.00954 0.952 0.055 788 78842 2.93 0.079 7.87 1.21 ‐ ‐ 1.31 0.470 46.6 0.585 0.332 32.9 0.161
mean 1.003 14 100 74.0 7384 3.69 ‐ ‐ 11.0 0.085 8.52 2.29 0.698 69.6 0.085 0.00361 0.360 0.055 397 39568 2.89 0.038 3.80 1.20 ‐ ‐ 1.30 0.16 15.6 0.578 0.171 17.1 0.160
range 0.0244 0 0 149 14886 0.09 ‐ ‐ 0.27 0.105 10.5 0.06 0.75 75 0.002 0.00803 0.800 0.001 747 74759 0.07 0.060 5.99 0.03 ‐ ‐ 0.03 0.385 38.2 0.014 0.205 20.3 0.004
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APPENDIX C: Results of Geochemical Analysis of Soil Samples Collected by ISGS from I-294 Bioswales in May 2015 (fifth year post-construction)
Date 
collected
Sample 
location
Sample 
weight (g)
Extract 
volume 
(mL)
Final 
volume 
(mL)
MDL (aqueous):
5/12/2015 19.1.1A 1.0017 14 100
5/12/2015 19.1.1B 1.0081 14 100
5/12/2015 19.1.1C 1.0096 14 100
5/12/2015 19.1.1D 1.0048 14 100
5/12/2015 19.1.1E 1.0086 14 100
5/12/2015 19.1.2A 0.9912 14 100
5/12/2015 19.1.2B 1.0028 14 100
5/12/2015 19.1.2C 1.0122 14 100
5/12/2015 19.1.2D 1.0037 14 100
5/12/2015 19.1.2E 1.0003 14 100
5/12/2015 19.1.3A 1.0036 14 100
5/12/2015 19.1.3B 1.0010 14 100
5/12/2015 19.1.3C 0.9933 14 100
5/12/2015 19.1.3D 0.9976 14 100
5/12/2015 19.1.3E 0.9936 14 100
5/12/2015 19.1.4A 1.0014 14 100
5/12/2015 19.1.4B 1.0083 14 100
5/12/2015 19.1.4C 1.0034 14 100
5/12/2015 19.1.4D 1.0006 14 100
5/12/2015 19.1.4E 0.9990 14 100
5/12/2015 19.1.5A 1.0063 14 100
5/12/2015 19.1.5B 0.9987 14 100
5/12/2015 19.1.5C 1.0093 14 100
5/12/2015 19.1.5D 0.9978 14 100
5/12/2015 19.1.5E 1.0004 14 100
5/12/2015 19.1.6A 1.0073 14 100
5/12/2015 19.1.6B 1.007 14 100
5/12/2015 19.1.6C 0.9991 14 100
5/12/2015 19.1.6D 0.9989 14 100
5/12/2015 19.1.6E 1.0006 14 100
5/12/2015 19.1.7A 1.0003 14 100
5/12/2015 19.1.7B 1.0062 14 100
5/12/2015 19.1.7C 1.006 14 100
5/12/2015 19.1.7D 1.0092 14 100
5/12/2015 19.1.7E 0.998 14 100
5/12/2015 19.1.8A 1.011 14 100
5/12/2015 19.1.8B 1.0005 14 100
5/12/2015 19.1.8C 0.9983 14 100
5/12/2015 19.1.8D 1.0052 14 100
5/12/2015 19.1.8E 1.0023 14 100
5/12/2015 19.1.9A 1.0079 14 100
5/12/2015 19.1.9B 1.0099 14 100
5/12/2015 19.1.9C 0.9921 14 100
5/12/2015 19.1.9D 1.0098 14 100
5/12/2015 19.1.9E 0.9967 14 100
5/12/2015 19.1.10A 1.0029 14 100
5/12/2015 19.1.10B 0.9971 14 100
5/12/2015 19.1.10C 1.0049 14 100
5/12/2015 19.1.10D 1.0018 14 100
5/12/2015 19.1.10E 1.0002 14 100
5/12/2015 19.1.11A 0.9973 14 100
5/12/2015 19.1.11B 0.9995 14 100
5/12/2015 19.1.11C 1.0055 14 100
5/12/2015 19.1.11D 1.0052 14 100
5/12/2015 19.1.11E 1.0084 14 100
5/12/2015 19.1.12A 1.0042 14 100
5/12/2015 19.1.12B 1.0105 14 100
5/12/2015 19.1.12C 1.0029 14 100
5/12/2015 19.1.12D 1.0156 14 100
5/12/2015 19.1.12E 0.9943 14 100
5/12/2015 19.1.13A 1.0057 14 100
5/12/2015 19.1.13B 1.0048 14 100
5/12/2015 19.1.13C 0.9981 14 100
5/12/2015 19.1.13D 1.0153 14 100
5/12/2015 19.1.13E 1.0023 14 100
samples analyzed
detects
% detects
min 0.9912 14 100
max 1.0156 14 100
mean 1.003 14 100
range 0.0244 0 0
mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL
0.024 0.016 0.11 0.027 0.0015 0.022 0.036 0.043 0.073 0.041
168 16783 2.40 16.5 1648 1.60 0.121 12.1 11.0 222 22177 2.70 4.46 446 0.150 <0.022 <MDL 2.20 14.6 1458 3.59 0.206 20.6 4.29 4.06 405 7.29 0.219 21.9 4.09
97.5 9670 2.38 7.91 785 1.59 <0.11 <MDL 10.9 202 20081 2.68 3.99 395 0.149 <0.022 <MDL 2.18 7.10 704 3.57 0.125 12.4 4.27 5.52 547 7.24 0.156 15.5 4.07
95.2 9425 2.38 10.0 992 1.58 <0.11 <MDL 10.9 190 18800 2.67 4.16 412 0.149 <0.022 <MDL 2.18 6.71 665 3.57 0.095 9.38 4.26 6.63 656 7.23 0.155 15.3 4.06
101 10044 2.39 9.25 920 1.59 <0.11 <MDL 10.9 181 17979 2.69 4.86 484 0.149 <0.022 <MDL 2.19 2.82 281 3.58 0.152 15.1 4.28 6.02 600 7.27 0.162 16.1 4.08
192 19066 2.38 19.2 1900 1.59 <0.11 <MDL 10.9 47.0 4663 2.68 4.24 420 0.149 <0.022 <MDL 2.18 2.14 213 3.57 0.207 20.5 4.26 5.26 522 7.24 0.213 21.2 4.07
199 20063 2.42 17.5 1764 1.61 0.135 13.6 11.1 159 16081 2.72 5.34 539 0.151 <0.022 <MDL 2.22 15.7 1580 3.63 0.225 22.7 4.34 3.80 384 7.36 0.265 26.7 4.14
106 10566 2.39 7.59 757 1.60 <0.11 <MDL 11.0 170 16929 2.69 5.08 506 0.150 <0.022 <MDL 2.19 12.7 1263 3.59 0.132 13.1 4.29 5.06 505 7.28 0.173 17.3 4.09
97.0 9582 2.37 8.14 805 1.58 <0.11 <MDL 10.9 184 18186 2.67 4.42 437 0.148 <0.022 <MDL 2.17 4.71 465 3.56 0.097 9.57 4.25 5.59 552 7.21 0.157 15.5 4.05
111 11032 2.39 11.1 1102 1.59 <0.11 <MDL 11.0 185 18467 2.69 5.06 504 0.149 <0.022 <MDL 2.19 2.90 289 3.59 0.113 11.2 4.28 7.09 707 7.27 0.211 21.0 4.08
226 22605 2.40 17.0 1704 1.60 <0.11 <MDL 11.0 37.1 3706 2.70 7.42 742 0.150 0.024 2.37 2.20 0.802 80.1 3.60 0.193 19.3 4.30 4.02 402 7.30 0.226 22.6 4.10
152 15123 2.39 11.9 1184 1.59 <0.11 <MDL 11.0 69.1 6888 2.69 3.32 330 0.149 <0.022 <MDL 2.19 13.7 1368 3.59 0.212 21.2 4.28 3.50 349 7.27 0.258 25.7 4.09
129 12867 2.40 11.3 1131 1.60 <0.11 <MDL 11.0 205 20466 2.70 4.38 438 0.150 <0.022 <MDL 2.20 9.55 954 3.60 0.132 13.2 4.30 4.17 416 7.29 0.195 19.5 4.10
99.0 9962 2.42 7.03 707 1.61 <0.11 <MDL 11.1 237 23839 2.72 4.25 428 0.151 <0.022 <MDL 2.21 4.65 468 3.62 0.101 10.2 4.33 4.73 476 7.35 0.130 13.1 4.13
88.1 8826 2.41 7.03 705 1.60 <0.11 <MDL 11.0 263 26391 2.71 3.99 399 0.150 <0.022 <MDL 2.21 2.33 233 3.61 0.097 9.74 4.31 4.49 450 7.32 0.119 11.9 4.11
188 18901 2.42 20.5 2067 1.61 <0.11 <MDL 11.1 56.0 5632 2.72 4.97 500 0.151 <0.022 <MDL 2.21 1.26 127 3.62 0.201 20.2 4.33 4.46 449 7.35 0.308 31.0 4.13
183 18262 2.40 19.0 1894 1.60 0.122 12.2 11.0 111 11051 2.70 4.65 464 0.150 <0.022 <MDL 2.20 22.0 2193 3.59 0.220 21.9 4.29 4.04 404 7.29 0.316 31.6 4.09
89.9 8918 2.38 7.16 710 1.59 <0.11 <MDL 10.9 237 23469 2.68 3.97 394 0.149 <0.022 <MDL 2.18 9.61 953 3.57 0.094 9.32 4.26 6.95 690 7.24 0.138 13.7 4.07
90.6 9026 2.39 9.60 956 1.59 <0.11 <MDL 11.0 241 24033 2.69 3.88 387 0.149 <0.022 <MDL 2.19 4.70 468 3.59 0.094 9.40 4.29 4.69 468 7.28 0.141 14.1 4.09
88.8 8878 2.40 9.65 965 1.60 <0.11 <MDL 11.0 213 21296 2.70 3.88 388 0.150 <0.022 <MDL 2.20 2.39 239 3.60 0.135 13.5 4.30 4.92 492 7.30 0.143 14.3 4.10
168 16792 2.40 22.0 2204 1.60 0.111 11.1 11.0 175 17483 2.70 4.74 475 0.150 <0.022 <MDL 2.20 1.42 142 3.60 0.193 19.3 4.30 4.74 474 7.31 0.315 31.6 4.10
178 17646 2.38 16.4 1627 1.59 0.131 13.0 10.9 250 24839 2.68 4.07 404 0.149 <0.022 <MDL 2.19 14.4 1427 3.58 0.237 23.6 4.27 3.25 323 7.25 0.213 21.1 4.07
96.5 9663 2.40 6.97 698 1.60 <0.11 <MDL 11.0 199 19931 2.70 5.19 519 0.150 <0.022 <MDL 2.20 6.89 690 3.60 0.091 9.14 4.31 4.03 404 7.31 0.124 12.4 4.11
99.8 9885 2.38 8.25 817 1.59 <0.11 <MDL 10.9 230 22774 2.68 4.05 402 0.149 <0.022 <MDL 2.18 9.37 929 3.57 0.205 20.3 4.26 4.07 403 7.23 0.162 16.0 4.06
90.6 9078 2.41 6.69 670 1.60 <0.11 <MDL 11.0 306 30623 2.71 3.05 306 0.150 <0.022 <MDL 2.20 7.11 713 3.61 0.127 12.8 4.31 3.73 374 7.32 0.104 10.4 4.11
183 18283 2.40 22.4 2236 1.60 0.181 18.1 11.0 288 28824 2.70 3.96 396 0.150 <0.022 <MDL 2.20 1.90 190 3.60 0.237 23.7 4.30 3.45 345 7.30 0.165 16.5 4.10
147 14595 2.38 14.3 1422 1.59 <0.11 <MDL 10.9 196 19497 2.68 4.28 425 0.149 <0.022 <MDL 2.18 14.7 1464 3.57 0.172 17.1 4.27 4.45 442 7.25 0.257 25.5 4.07
97.9 9724 2.38 7.68 763 1.59 <0.11 <MDL 10.9 268 26610 2.68 4.24 421 0.149 <0.022 <MDL 2.18 7.57 752 3.57 0.103 10.2 4.27 4.35 432 7.25 0.130 12.9 4.07
105 10512 2.40 8.77 878 1.60 <0.11 <MDL 11.0 230 23041 2.70 4.92 492 0.150 <0.022 <MDL 2.20 7.35 736 3.60 0.114 11.4 4.30 4.73 473 7.31 0.188 18.8 4.10
94.2 9429 2.40 8.80 881 1.60 <0.11 <MDL 11.0 202 20187 2.70 3.80 380 0.150 <0.022 <MDL 2.20 6.59 660 3.60 0.151 15.1 4.30 5.22 523 7.31 0.161 16.1 4.10
199 19880 2.40 21.5 2151 1.60 0.167 16.7 11.0 109 10884 2.70 4.03 402 0.150 <0.022 <MDL 2.20 1.57 157 3.60 0.193 19.3 4.30 4.05 405 7.30 0.309 30.8 4.10
186 18584 2.40 19.3 1927 1.60 0.158 15.8 11.0 174 17424 2.70 3.81 381 0.150 <0.022 <MDL 2.20 15.6 1556 3.60 0.234 23.3 4.30 4.27 427 7.30 0.262 26.2 4.10
103 10243 2.39 8.48 842 1.59 <0.11 <MDL 10.9 216 21503 2.68 4.94 491 0.149 <0.022 <MDL 2.19 7.22 718 3.58 0.100 9.91 4.27 4.83 480 7.26 0.132 13.1 4.07
93.0 9242 2.39 9.89 983 1.59 <0.11 <MDL 10.9 256 25437 2.68 4.29 427 0.149 <0.022 <MDL 2.19 4.14 412 3.58 0.097 9.67 4.27 5.15 512 7.26 0.129 12.9 4.08
95.4 9449 2.38 7.45 738 1.59 <0.11 <MDL 10.9 232 22979 2.68 4.00 397 0.149 <0.022 <MDL 2.18 1.69 167 3.57 0.104 10.3 4.26 4.59 455 7.23 0.140 13.9 4.06
231 23143 2.40 18.5 1857 1.60 0.222 22.2 11.0 253 25311 2.71 3.78 379 0.150 <0.022 <MDL 2.20 1.64 165 3.61 0.314 31.5 4.31 2.96 296 7.31 0.148 14.9 4.11
145 14336 2.37 12.1 1194 1.58 <0.11 <MDL 10.9 285 28200 2.67 3.24 320 0.148 <0.022 <MDL 2.18 11.5 1133 3.56 0.188 18.6 4.25 2.83 280 7.22 0.151 15.0 4.06
129 12889 2.40 11.6 1155 1.60 <0.11 <MDL 11.0 262 26236 2.70 4.41 441 0.150 <0.022 <MDL 2.20 7.16 716 3.60 0.182 18.2 4.30 3.64 364 7.30 0.146 14.6 4.10
100 10014 2.40 9.22 924 1.60 <0.11 <MDL 11.0 207 20784 2.70 4.43 444 0.150 <0.022 <MDL 2.20 2.69 270 3.61 0.104 10.4 4.31 5.70 571 7.31 0.130 13.1 4.11
104 10304 2.39 8.99 895 1.59 <0.11 <MDL 10.9 237 23594 2.69 4.12 410 0.149 <0.022 <MDL 2.19 1.26 125 3.58 0.140 13.9 4.28 4.78 476 7.26 0.133 13.2 4.08
258 25784 2.39 17.6 1761 1.60 0.216 21.6 11.0 90.6 9037 2.69 6.02 600 0.150 <0.022 <MDL 2.19 1.72 172 3.59 0.408 40.7 4.29 3.35 334 7.28 0.238 23.7 4.09
189 18766 2.38 17.5 1736 1.59 <0.11 <MDL 10.9 106 10531 2.68 4.96 492 0.149 <0.022 <MDL 2.18 16.6 1647 3.57 0.244 24.2 4.27 4.09 406 7.24 0.390 38.7 4.07
94.9 9398 2.38 7.40 732 1.58 <0.11 <MDL 10.9 223 22068 2.67 4.24 420 0.149 <0.022 <MDL 2.18 6.59 652 3.56 0.095 9.44 4.26 5.05 500 7.23 0.119 11.8 4.06
94.3 9509 2.42 6.84 690 1.61 <0.11 <MDL 11.1 243 24471 2.72 4.23 426 0.151 <0.022 <MDL 2.22 3.17 319 3.63 0.102 10.3 4.33 5.46 550 7.36 0.166 16.8 4.13
96.2 9529 2.38 6.81 675 1.58 <0.11 <MDL 10.9 167 16526 2.67 4.85 480 0.149 <0.022 <MDL 2.18 3.16 312 3.57 0.100 9.91 4.26 5.72 567 7.23 0.140 13.9 4.06
187 18769 2.41 14.5 1460 1.61 <0.11 <MDL 11.0 106 10630 2.71 5.19 521 0.150 <0.022 <MDL 2.21 2.25 226 3.61 0.194 19.5 4.31 3.93 394 7.32 0.324 32.5 4.11
204 20343 2.39 17.0 1697 1.60 <0.11 <MDL 11.0 186 18545 2.69 4.87 485 0.150 <0.022 <MDL 2.19 21.6 2151 3.59 0.228 22.7 4.29 3.54 353 7.28 0.270 26.9 4.09
87.6 8787 2.41 5.70 571 1.60 <0.11 <MDL 11.0 238 23903 2.71 4.34 435 0.150 <0.022 <MDL 2.21 11.0 1100 3.61 0.108 10.9 4.31 4.92 493 7.32 0.127 12.8 4.11
95.8 9538 2.39 8.46 842 1.59 <0.11 <MDL 10.9 179 17820 2.69 5.15 513 0.149 <0.022 <MDL 2.19 3.17 315 3.58 0.088 8.74 4.28 6.13 610 7.26 0.152 15.1 4.08
84.5 8439 2.40 6.82 680 1.60 <0.11 <MDL 11.0 218 21758 2.70 4.13 412 0.150 <0.022 <MDL 2.20 1.74 174 3.59 0.151 15.1 4.29 4.44 443 7.29 0.131 13.1 4.09
172 17235 2.40 14.6 1461 1.60 <0.11 <MDL 11.0 330 33007 2.70 5.81 580 0.150 <0.022 <MDL 2.20 1.52 152 3.60 0.198 19.8 4.30 2.83 282 7.30 0.343 34.3 4.10
171 17121 2.41 13.1 1317 1.60 <0.11 <MDL 11.0 247 24809 2.71 3.86 387 0.150 <0.022 <MDL 2.21 16.8 1680 3.61 0.237 23.8 4.31 2.79 280 7.32 0.209 21.0 4.11
168 16837 2.40 12.9 1286 1.60 <0.11 <MDL 11.0 215 21515 2.70 4.04 404 0.150 <0.022 <MDL 2.20 11.2 1125 3.60 0.185 18.5 4.30 3.20 320 7.30 0.275 27.5 4.10
93.8 9328 2.39 7.57 753 1.59 <0.11 <MDL 10.9 191 19002 2.69 4.87 484 0.149 <0.022 <MDL 2.19 6.69 665 3.58 0.095 9.41 4.28 4.94 491 7.26 0.128 12.7 4.08
86.3 8589 2.39 6.16 613 1.59 <0.11 <MDL 10.9 259 25756 2.69 3.79 377 0.149 <0.022 <MDL 2.19 1.77 176 3.58 0.106 10.5 4.28 5.06 503 7.26 0.135 13.5 4.08
223 22107 2.38 16.0 1585 1.59 <0.11 <MDL 10.9 172 17067 2.68 7.04 699 0.149 <0.022 <MDL 2.18 1.32 131 3.57 0.228 22.6 4.26 3.46 343 7.24 0.399 39.6 4.07
138 13777 2.39 9.82 978 1.59 <0.11 <MDL 11.0 234 23309 2.69 5.75 572 0.149 <0.022 <MDL 2.19 9.89 985 3.58 0.193 19.3 4.28 4.25 423 7.27 0.213 21.2 4.08
103 10155 2.38 6.54 647 1.58 <0.11 <MDL 10.9 185 18300 2.67 3.88 384 0.148 <0.022 <MDL 2.18 5.44 539 3.56 0.096 9.52 4.26 5.55 549 7.22 0.137 13.6 4.06
89.2 8894 2.39 7.74 771 1.60 <0.11 <MDL 11.0 194 19369 2.69 4.39 437 0.150 <0.022 <MDL 2.19 4.08 407 3.59 0.147 14.7 4.29 6.51 649 7.28 0.139 13.9 4.09
86.3 8495 2.36 7.56 744 1.58 <0.11 <MDL 10.8 218 21505 2.66 3.70 365 0.148 <0.022 <MDL 2.17 1.79 176 3.54 0.088 8.65 4.23 5.31 523 7.19 0.113 11.1 4.04
217 21792 2.41 19.4 1956 1.61 0.173 17.4 11.1 182 18318 2.72 6.13 616 0.151 <0.022 <MDL 2.21 1.83 184 3.62 0.297 29.9 4.32 3.26 327 7.34 0.290 29.2 4.12
179 17845 2.39 16.7 1662 1.59 0.114 11.3 10.9 187 18563 2.68 4.99 496 0.149 <0.022 <MDL 2.19 22.7 2255 3.58 0.192 19.1 4.28 4.84 481 7.26 0.246 24.4 4.08
160 15970 2.39 15.2 1514 1.59 0.114 11.4 10.9 228 22661 2.69 4.37 435 0.149 <0.022 <MDL 2.19 12.2 1215 3.58 0.213 21.2 4.28 4.54 452 7.27 0.192 19.1 4.08
116 11598 2.40 10.9 1092 1.60 <0.11 <MDL 11.0 233 23370 2.71 4.38 439 0.150 <0.022 <MDL 2.20 6.67 668 3.61 0.135 13.5 4.31 4.33 434 7.31 0.177 17.8 4.11
110 10797 2.36 10.8 1064 1.58 <0.11 <MDL 10.8 200 19683 2.66 5.16 509 0.148 <0.022 <MDL 2.17 5.43 535 3.55 0.139 13.7 4.24 7.76 764 7.19 0.152 15.0 4.04
275 27424 2.39 21.9 2182 1.60 0.233 23.2 11.0 80.2 8001 2.69 6.13 612 0.150 <0.022 <MDL 2.19 1.75 175 3.59 0.404 40.3 4.29 2.90 290 7.28 0.228 22.8 4.09
65 65 65 65 65 65 65 65 65 65
65 65 14 65 65 1 65 65 65 65
100 100 22 100 100 2 100 100 100 100
84.5 8439 2.36 5.70 571 1.58 0.111 11.1 10.8 37.1 3706 2.66 3.05 306 0.148 0.024 2.37 2.17 0.802 80.1 3.54 0.088 8.65 4.23 2.79 280 7.19 0.104 10.4 4.04
275 27424 2.42 22.4 2236 1.61 0.233 23.2 11.1 330 33007 2.72 7.42 742 0.151 0.024 2.37 2.22 22.7 2255 3.63 0.408 40.7 4.34 7.76 764 7.36 0.399 39.6 4.14
137 13694 2.39 12.0 1200 1.60 0.157 15.7 11.0 198 19782 2.69 4.55 454 0.150 ‐ ‐ 2.19 6.98 696 3.59 0.166 16.6 4.29 4.58 457 7.28 0.194 19.4 4.09
190 18986 0.06 16.7 1665 0.04 0.122 12.1 0.3 293 29301 0.07 4.37 436 0.004 ‐ ‐ 0.05 21.9 2174 0.09 0.320 32.1 0.10 4.97 484 0.18 0.295 29.2 0.10
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APPENDIX C: Results of Geochemical Analysis of Soil Samples Collected by ISGS from I-294 Bioswales in May 2015 (fifth year post-construction)
Date 
collected
Sample 
location
Sample 
weight (g)
Extract 
volume 
(mL)
Final 
volume 
(mL)
MDL (aqueous):
5/12/2015 19.1.1A 1.0017 14 100
5/12/2015 19.1.1B 1.0081 14 100
5/12/2015 19.1.1C 1.0096 14 100
5/12/2015 19.1.1D 1.0048 14 100
5/12/2015 19.1.1E 1.0086 14 100
5/12/2015 19.1.2A 0.9912 14 100
5/12/2015 19.1.2B 1.0028 14 100
5/12/2015 19.1.2C 1.0122 14 100
5/12/2015 19.1.2D 1.0037 14 100
5/12/2015 19.1.2E 1.0003 14 100
5/12/2015 19.1.3A 1.0036 14 100
5/12/2015 19.1.3B 1.0010 14 100
5/12/2015 19.1.3C 0.9933 14 100
5/12/2015 19.1.3D 0.9976 14 100
5/12/2015 19.1.3E 0.9936 14 100
5/12/2015 19.1.4A 1.0014 14 100
5/12/2015 19.1.4B 1.0083 14 100
5/12/2015 19.1.4C 1.0034 14 100
5/12/2015 19.1.4D 1.0006 14 100
5/12/2015 19.1.4E 0.9990 14 100
5/12/2015 19.1.5A 1.0063 14 100
5/12/2015 19.1.5B 0.9987 14 100
5/12/2015 19.1.5C 1.0093 14 100
5/12/2015 19.1.5D 0.9978 14 100
5/12/2015 19.1.5E 1.0004 14 100
5/12/2015 19.1.6A 1.0073 14 100
5/12/2015 19.1.6B 1.007 14 100
5/12/2015 19.1.6C 0.9991 14 100
5/12/2015 19.1.6D 0.9989 14 100
5/12/2015 19.1.6E 1.0006 14 100
5/12/2015 19.1.7A 1.0003 14 100
5/12/2015 19.1.7B 1.0062 14 100
5/12/2015 19.1.7C 1.006 14 100
5/12/2015 19.1.7D 1.0092 14 100
5/12/2015 19.1.7E 0.998 14 100
5/12/2015 19.1.8A 1.011 14 100
5/12/2015 19.1.8B 1.0005 14 100
5/12/2015 19.1.8C 0.9983 14 100
5/12/2015 19.1.8D 1.0052 14 100
5/12/2015 19.1.8E 1.0023 14 100
5/12/2015 19.1.9A 1.0079 14 100
5/12/2015 19.1.9B 1.0099 14 100
5/12/2015 19.1.9C 0.9921 14 100
5/12/2015 19.1.9D 1.0098 14 100
5/12/2015 19.1.9E 0.9967 14 100
5/12/2015 19.1.10A 1.0029 14 100
5/12/2015 19.1.10B 0.9971 14 100
5/12/2015 19.1.10C 1.0049 14 100
5/12/2015 19.1.10D 1.0018 14 100
5/12/2015 19.1.10E 1.0002 14 100
5/12/2015 19.1.11A 0.9973 14 100
5/12/2015 19.1.11B 0.9995 14 100
5/12/2015 19.1.11C 1.0055 14 100
5/12/2015 19.1.11D 1.0052 14 100
5/12/2015 19.1.11E 1.0084 14 100
5/12/2015 19.1.12A 1.0042 14 100
5/12/2015 19.1.12B 1.0105 14 100
5/12/2015 19.1.12C 1.0029 14 100
5/12/2015 19.1.12D 1.0156 14 100
5/12/2015 19.1.12E 0.9943 14 100
5/12/2015 19.1.13A 1.0057 14 100
5/12/2015 19.1.13B 1.0048 14 100
5/12/2015 19.1.13C 0.9981 14 100
5/12/2015 19.1.13D 1.0153 14 100
5/12/2015 19.1.13E 1.0023 14 100
samples analyzed
detects
% detects
min 0.9912 14 100
max 1.0156 14 100
mean 1.003 14 100
range 0.0244 0 0
mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL mg/L mg/kg Soil MDL
0.22 0.059 0.13 0.066 0.086 0.00037 0.00056 0.017 0.047 0.0097
6.19 618 22.0 <0.059 <MDL 5.89 <0.13 <MDL 13.0 13.8 1379 6.59 <0.086 <MDL 8.59 0.371 37.0 0.037 0.722 72.1 0.056 <0.017 <MDL 1.70 0.217 21.6 4.69 0.661 66.0 0.97
4.42 439 21.8 <0.059 <MDL 5.85 <0.13 <MDL 12.9 13.7 1360 6.55 <0.086 <MDL 8.53 0.281 27.9 0.037 1.14 114 0.056 <0.017 <MDL 1.69 0.155 15.4 4.66 0.505 50.1 0.97
4.59 455 21.8 <0.059 <MDL 5.84 <0.13 <MDL 12.9 13.5 1342 6.54 <0.086 <MDL 8.52 0.235 23.3 0.037 1.16 115 0.055 <0.017 <MDL 1.68 0.163 16.2 4.66 0.479 47.5 0.97
4.32 429 21.9 <0.059 <MDL 5.87 <0.13 <MDL 12.9 13.3 1322 6.57 <0.086 <MDL 8.56 0.228 22.7 0.037 1.14 114 0.056 <0.017 <MDL 1.69 0.171 17.0 4.68 0.486 48.3 0.96
4.03 399 21.8 <0.059 <MDL 5.85 <0.13 <MDL 12.9 14.1 1393 6.54 <0.086 <MDL 8.53 0.290 28.7 0.037 0.445 44.1 0.056 <0.017 <MDL 1.69 0.271 26.9 4.66 0.567 56.3 0.98
4.05 409 22.2 <0.059 <MDL 5.95 <0.13 <MDL 13.1 12.7 1277 6.66 <0.086 <MDL 8.68 0.352 35.5 0.037 0.844 85.1 0.056 <0.017 <MDL 1.72 0.249 25.2 4.74 0.790 79.7 0.98
4.19 418 21.9 <0.059 <MDL 5.88 <0.13 <MDL 13.0 11.9 1190 6.58 <0.086 <MDL 8.58 0.241 24.0 0.037 1.06 106 0.056 <0.017 <MDL 1.70 0.166 16.5 4.69 0.589 58.8 0.96
4.68 463 21.7 <0.059 <MDL 5.83 <0.13 <MDL 12.8 12.6 1247 6.52 <0.086 <MDL 8.50 0.235 23.2 0.037 1.08 107 0.055 <0.017 <MDL 1.68 0.153 15.1 4.64 0.515 50.9 0.96
5.08 506 21.9 <0.059 <MDL 5.88 <0.13 <MDL 13.0 13.4 1339 6.58 <0.086 <MDL 8.57 0.257 25.6 0.037 1.24 123 0.056 <0.017 <MDL 1.69 0.186 18.5 4.68 0.523 52.1 0.97
2.13 213 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 12.2 1216 6.60 <0.086 <MDL 8.60 0.194 19.4 0.037 0.791 79.1 0.056 <0.017 <MDL 1.70 0.305 30.5 4.70 0.533 53.3 0.97
3.54 353 21.9 <0.059 <MDL 5.88 <0.13 <MDL 13.0 12.9 1284 6.58 <0.086 <MDL 8.57 0.254 25.3 0.037 0.531 52.9 0.056 <0.017 <MDL 1.69 0.217 21.6 4.68 0.614 61.1 0.96
3.18 318 22.0 <0.059 <MDL 5.89 <0.13 <MDL 13.0 12.9 1288 6.59 <0.086 <MDL 8.59 0.241 24.1 0.037 0.967 96.6 0.056 <0.017 <MDL 1.70 0.184 18.4 4.70 0.520 52.0 0.98
3.76 378 22.1 <0.059 <MDL 5.94 <0.13 <MDL 13.1 12.5 1255 6.64 <0.086 <MDL 8.66 0.242 24.4 0.037 1.06 106 0.056 <0.017 <MDL 1.71 0.149 15.0 4.73 0.471 47.5 0.96
3.47 348 22.1 <0.059 <MDL 5.91 <0.13 <MDL 13.0 12.6 1268 6.62 <0.086 <MDL 8.62 0.266 26.7 0.037 0.947 95.0 0.056 <0.017 <MDL 1.70 0.138 13.9 4.71 0.405 40.6 0.97
3.07 309 22.1 <0.059 <MDL 5.94 <0.13 <MDL 13.1 12.1 1222 6.64 <0.086 <MDL 8.66 0.220 22.2 0.037 0.584 58.8 0.056 <0.017 <MDL 1.71 0.247 24.9 4.73 0.596 60.0 0.97
3.51 351 22.0 <0.059 <MDL 5.89 <0.13 <MDL 13.0 12.1 1212 6.59 <0.086 <MDL 8.59 0.331 33.1 0.037 0.681 68.0 0.056 <0.017 <MDL 1.70 0.245 24.5 4.69 0.607 60.6 0.96
3.36 333 21.8 <0.059 <MDL 5.85 <0.13 <MDL 12.9 11.7 1158 6.55 <0.086 <MDL 8.53 0.290 28.8 0.037 1.02 101 0.056 <0.017 <MDL 1.69 0.142 14.1 4.66 0.415 41.2 0.96
3.29 328 21.9 <0.059 <MDL 5.88 <0.13 <MDL 13.0 12.4 1241 6.58 <0.086 <MDL 8.57 0.251 25.0 0.037 0.978 97.4 0.056 <0.017 <MDL 1.69 0.143 14.2 4.68 0.389 38.8 0.97
3.70 369 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 13.1 1307 6.60 <0.086 <MDL 8.59 0.245 24.5 0.037 0.956 95.6 0.056 <0.017 <MDL 1.70 0.139 13.9 4.70 0.433 43.3 0.97
3.42 342 22.0 <0.059 <MDL 5.91 <0.13 <MDL 13.0 11.6 1165 6.61 <0.086 <MDL 8.61 0.294 29.4 0.037 0.803 80.4 0.056 <0.017 <MDL 1.70 0.218 21.8 4.70 0.592 59.3 0.97
2.65 263 21.9 <0.059 <MDL 5.86 <0.13 <MDL 12.9 11.8 1172 6.56 <0.086 <MDL 8.55 0.383 38.0 0.037 0.679 67.5 0.056 <0.017 <MDL 1.69 0.212 21.1 4.67 0.499 49.6 0.97
2.57 257 22.0 <0.059 <MDL 5.91 <0.13 <MDL 13.0 12.7 1272 6.61 <0.086 <MDL 8.61 0.271 27.1 0.037 1.03 103 0.056 <0.017 <MDL 1.70 0.152 15.3 4.71 0.421 42.1 0.97
3.90 387 21.8 <0.059 <MDL 5.85 <0.13 <MDL 12.9 11.7 1162 6.54 <0.086 <MDL 8.52 1.29 128 0.037 0.970 96.1 0.055 <0.017 <MDL 1.68 0.150 14.9 4.66 1.24 123 0.96
3.54 354 22.0 <0.059 <MDL 5.91 <0.13 <MDL 13.0 12.6 1263 6.61 <0.086 <MDL 8.62 0.539 54.0 0.037 1.14 114 0.056 <0.017 <MDL 1.70 0.137 13.8 4.71 0.860 86.2 0.96
2.01 201 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 13.2 1315 6.60 <0.086 <MDL 8.60 0.528 52.8 0.037 1.29 129 0.056 <0.017 <MDL 1.70 0.222 22.2 4.70 0.509 50.9 0.96
3.63 361 21.8 <0.059 <MDL 5.86 <0.13 <MDL 12.9 13.0 1289 6.55 <0.086 <MDL 8.54 0.297 29.5 0.037 1.00 99.3 0.056 <0.017 <MDL 1.69 0.205 20.3 4.67 0.615 61.1 0.96
3.38 336 21.8 <0.059 <MDL 5.86 <0.13 <MDL 12.9 12.5 1243 6.55 <0.086 <MDL 8.54 0.292 29.0 0.037 1.09 108 0.056 <0.017 <MDL 1.69 0.147 14.6 4.67 0.434 43.1 0.96
3.52 352 22.0 <0.059 <MDL 5.91 <0.13 <MDL 13.0 12.6 1257 6.61 <0.086 <MDL 8.61 0.414 41.4 0.037 1.13 113 0.056 <0.017 <MDL 1.70 0.177 17.7 4.70 0.548 54.8 0.97
3.63 363 22.0 <0.059 <MDL 5.91 <0.13 <MDL 13.0 13.5 1352 6.61 <0.086 <MDL 8.61 1.19 119 0.037 1.06 106 0.056 <0.017 <MDL 1.70 0.133 13.3 4.71 0.664 66.5 0.97
2.81 281 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 13.6 1360 6.60 <0.086 <MDL 8.59 0.240 24.0 0.037 1.14 114 0.056 <0.017 <MDL 1.70 0.281 28.1 4.70 0.623 62.2 0.97
3.63 362 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 12.3 1232 6.60 <0.086 <MDL 8.60 0.360 36.0 0.037 0.970 97.0 0.056 <0.017 <MDL 1.70 0.244 24.4 4.70 0.728 72.7 0.96
3.70 368 21.9 <0.059 <MDL 5.86 <0.13 <MDL 12.9 12.6 1248 6.56 <0.086 <MDL 8.55 0.230 22.9 0.037 1.24 123 0.056 <0.017 <MDL 1.69 0.168 16.7 4.67 0.478 47.5 0.97
4.18 416 21.9 <0.059 <MDL 5.86 <0.13 <MDL 12.9 13.1 1300 6.56 <0.086 <MDL 8.55 0.277 27.6 0.037 1.05 104 0.056 <0.017 <MDL 1.69 0.144 14.3 4.67 0.476 47.3 0.98
3.29 326 21.8 <0.059 <MDL 5.85 <0.13 <MDL 12.9 13.3 1317 6.54 <0.086 <MDL 8.52 0.274 27.2 0.037 0.993 98.4 0.055 <0.017 <MDL 1.68 0.148 14.7 4.66 0.453 44.9 0.97
1.29 130 22.0 <0.059 <MDL 5.91 <0.13 <MDL 13.0 11.8 1186 6.61 <0.086 <MDL 8.62 0.468 46.9 0.037 0.774 77.6 0.056 <0.017 <MDL 1.70 0.253 25.4 4.71 0.535 53.6 0.97
2.75 272 21.8 <0.059 <MDL 5.84 <0.13 <MDL 12.9 12.5 1235 6.53 <0.086 <MDL 8.51 0.308 30.5 0.037 0.832 82.3 0.055 <0.017 <MDL 1.68 0.180 17.8 4.65 0.570 56.4 0.98
2.84 284 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 13.5 1347 6.60 <0.086 <MDL 8.60 0.333 33.3 0.037 1.03 103 0.056 <0.017 <MDL 1.70 0.176 17.6 4.70 0.463 46.3 0.98
3.57 357 22.0 <0.059 <MDL 5.91 <0.13 <MDL 13.0 13.5 1352 6.61 <0.086 <MDL 8.61 0.236 23.6 0.037 1.02 102 0.056 <0.017 <MDL 1.70 0.157 15.7 4.71 0.441 44.1 0.97
4.25 423 21.9 <0.059 <MDL 5.87 <0.13 <MDL 12.9 13.8 1372 6.57 <0.086 <MDL 8.56 0.276 27.5 0.037 1.05 105 0.056 <0.017 <MDL 1.69 0.163 16.2 4.68 0.461 45.8 0.96
1.96 195 21.9 <0.059 <MDL 5.89 <0.13 <MDL 13.0 11.5 1148 6.58 <0.086 <MDL 8.58 0.223 22.3 0.037 0.515 51.3 0.056 <0.017 <MDL 1.70 0.296 29.5 4.69 0.674 67.3 0.97
3.63 360 21.8 <0.059 <MDL 5.85 <0.13 <MDL 12.9 14.2 1405 6.55 <0.086 <MDL 8.53 0.280 27.8 0.037 0.672 66.7 0.056 <0.017 <MDL 1.69 0.250 24.8 4.66 0.669 66.4 0.97
3.12 309 21.8 <0.059 <MDL 5.84 <0.13 <MDL 12.9 14.4 1427 6.54 <0.086 <MDL 8.52 0.225 22.3 0.037 1.15 114 0.055 <0.017 <MDL 1.68 0.158 15.6 4.65 0.394 39.0 0.97
3.98 401 22.2 <0.059 <MDL 5.95 <0.13 <MDL 13.1 12.3 1239 6.65 <0.086 <MDL 8.67 0.259 26.2 0.037 0.963 97.1 0.056 <0.017 <MDL 1.71 0.137 13.8 4.74 0.461 46.5 0.96
4.16 412 21.8 <0.059 <MDL 5.84 <0.13 <MDL 12.9 13.0 1286 6.54 <0.086 <MDL 8.52 0.237 23.5 0.037 1.02 101 0.055 <0.017 <MDL 1.68 0.144 14.3 4.65 0.488 48.4 0.96
3.47 348 22.1 <0.059 <MDL 5.92 <0.13 <MDL 13.0 14.5 1452 6.62 <0.086 <MDL 8.63 0.220 22.0 0.037 0.672 67.5 0.056 <0.017 <MDL 1.71 0.250 25.1 4.72 0.661 66.3 0.97
3.10 309 21.9 <0.059 <MDL 5.88 <0.13 <MDL 13.0 14.7 1462 6.58 <0.086 <MDL 8.58 0.357 35.6 0.037 0.870 86.7 0.056 <0.017 <MDL 1.70 0.260 25.9 4.69 0.641 63.9 0.96
3.66 367 22.1 <0.059 <MDL 5.92 <0.13 <MDL 13.0 11.7 1173 6.62 <0.086 <MDL 8.63 0.247 24.8 0.037 0.918 92.1 0.056 <0.017 <MDL 1.70 0.126 12.7 4.71 0.422 42.3 0.97
4.33 431 21.9 <0.059 <MDL 5.87 <0.13 <MDL 12.9 13.3 1319 6.57 <0.086 <MDL 8.56 0.235 23.4 0.037 0.996 99.2 0.056 <0.017 <MDL 1.69 0.143 14.2 4.68 0.503 50.1 0.97
3.60 359 22.0 <0.059 <MDL 5.89 <0.13 <MDL 13.0 12.0 1202 6.59 <0.086 <MDL 8.58 0.253 25.2 0.037 0.891 88.9 0.056 <0.017 <MDL 1.70 0.145 14.5 4.69 0.462 46.1 0.96
3.68 368 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 14.8 1481 6.60 <0.086 <MDL 8.60 0.315 31.4 0.037 0.742 74.2 0.056 <0.017 <MDL 1.70 0.216 21.6 4.70 0.611 61.1 0.96
2.83 284 22.1 <0.059 <MDL 5.92 <0.13 <MDL 13.0 15.9 1592 6.62 <0.086 <MDL 8.62 0.351 35.2 0.037 0.741 74.3 0.056 <0.017 <MDL 1.70 0.218 21.8 4.71 0.534 53.5 0.97
3.11 311 22.0 <0.059 <MDL 5.90 <0.13 <MDL 13.0 16.1 1608 6.60 <0.086 <MDL 8.60 0.309 30.9 0.037 0.726 72.7 0.056 <0.017 <MDL 1.70 0.212 21.2 4.70 0.568 56.8 0.98
3.44 342 21.9 <0.059 <MDL 5.87 <0.13 <MDL 12.9 15.2 1507 6.56 <0.086 <MDL 8.55 0.570 56.7 0.037 1.07 106 0.056 <0.017 <MDL 1.69 0.143 14.3 4.67 0.444 44.2 0.98
3.46 344 21.9 <0.059 <MDL 5.87 <0.13 <MDL 12.9 13.3 1326 6.57 <0.086 <MDL 8.56 0.309 30.8 0.037 0.876 87.1 0.056 <0.017 <MDL 1.69 0.127 12.7 4.68 0.414 41.2 0.98
2.90 287 21.8 <0.059 <MDL 5.85 <0.13 <MDL 12.9 16.2 1603 6.55 <0.086 <MDL 8.53 0.242 24.0 0.037 0.600 59.5 0.056 <0.017 <MDL 1.69 0.256 25.3 4.66 0.822 81.5 0.96
3.94 392 21.9 <0.059 <MDL 5.88 <0.13 <MDL 12.9 16.0 1594 6.57 <0.086 <MDL 8.56 0.320 31.9 0.037 0.888 88.4 0.056 <0.017 <MDL 1.69 0.188 18.7 4.68 0.570 56.7 0.97
5.34 528 21.8 <0.059 <MDL 5.84 <0.13 <MDL 12.9 14.9 1474 6.53 <0.086 <MDL 8.51 0.262 25.9 0.037 1.13 112 0.055 <0.017 <MDL 1.68 0.152 15.1 4.65 0.523 51.7 0.98
4.78 477 21.9 <0.059 <MDL 5.88 <0.13 <MDL 13.0 13.3 1324 6.58 <0.086 <MDL 8.58 0.268 26.7 0.037 0.953 95.0 0.056 <0.017 <MDL 1.70 0.132 13.1 4.69 0.526 52.4 0.97
4.51 444 21.7 <0.059 <MDL 5.81 <0.13 <MDL 12.8 14.6 1434 6.50 <0.086 <MDL 8.47 0.273 26.8 0.036 0.978 96.3 0.055 <0.017 <MDL 1.67 0.139 13.7 4.63 0.442 43.6 0.96
3.10 312 22.1 <0.059 <MDL 5.93 <0.13 <MDL 13.1 13.6 1372 6.64 <0.086 <MDL 8.65 0.298 30.0 0.037 0.933 93.9 0.056 <0.017 <MDL 1.71 0.253 25.5 4.73 0.740 74.4 0.97
3.96 394 21.9 <0.059 <MDL 5.87 <0.13 <MDL 12.9 12.4 1229 6.56 <0.086 <MDL 8.55 0.349 34.7 0.037 1.09 108 0.056 <0.017 <MDL 1.69 0.234 23.3 4.67 0.643 63.9 0.97
2.99 297 21.9 <0.059 <MDL 5.87 <0.13 <MDL 12.9 14.1 1403 6.57 <0.086 <MDL 8.56 0.328 32.6 0.037 1.12 111 0.056 <0.017 <MDL 1.69 0.208 20.7 4.68 0.537 53.5 0.96
4.33 434 22.0 <0.059 <MDL 5.91 <0.13 <MDL 13.0 14.9 1492 6.61 <0.086 <MDL 8.62 0.306 30.6 0.037 1.02 103 0.056 <0.017 <MDL 1.70 0.186 18.7 4.71 0.456 45.7 0.97
4.54 447 21.7 <0.059 <MDL 5.81 <0.13 <MDL 12.8 14.5 1426 6.50 <0.086 <MDL 8.47 0.248 24.4 0.036 1.25 123 0.055 <0.017 <MDL 1.67 0.184 18.1 4.63 0.606 59.7 0.96
1.66 166 21.9 <0.059 <MDL 5.89 <0.13 <MDL 13.0 12.3 1231 6.58 <0.086 <MDL 8.58 0.201 20.0 0.037 0.856 85.4 0.056 <0.017 <MDL 1.70 0.325 32.4 4.69 0.683 68.2 0.97
65 65 65 65 65 65 65 65 65 65
65 0 0 65 0 65 65 0 65 65
100 0 0 100 0 100 100 0 100 100
1.29 130 21.7 ‐ ‐ 5.81 ‐ ‐ 12.8 11.5 1148 6.50 ‐ ‐ 8.47 0.194 19.4 0.036 0.445 44.1 0.055 ‐ ‐ 1.67 0.126 12.7 4.63 0.389 38.8 0.955
6.19 618 22.2 ‐ ‐ 5.95 ‐ ‐ 13.1 16.2 1608 6.66 ‐ ‐ 8.68 1.29 128 0.037 1.29 129 0.056 ‐ ‐ 1.72 0.325 32.4 4.74 1.24 123 0.978
3.58 357 21.9 ‐ ‐ 5.88 ‐ ‐ 13.0 13.3 1322 6.58 ‐ ‐ 8.57 0.323 32.2 0.037 0.943 94.0 0.056 ‐ ‐ 1.69 0.191 19.0 4.69 0.557 55.5 0.968
4.90 489 0.5 ‐ ‐ 0.14 ‐ ‐ 0.3 4.7 460 0.16 ‐ ‐ 0.21 1.10 108 0.001 0.85 85 0.001 ‐ ‐ 0.04 0.198 19.7 0.11 0.85 84 0.023
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APPENDIX D: Results of Geochemical Analysis of Duplicate Soil Samples
Al As B Ba Be Ca Cd Co Cr Cu Fe K Li Mg Mn Mo Na Ni P Pb S Sb Se Si Sn Sr Ti Tl
MDL (soil): 3.6‐3.7 11 2.3 0.084‐0.086 0.054‐0.055 2.9 1.2 1.3 0.57‐0.59 0.16 2.4 1.6 11 2.7 0.15 2.2 3.5‐3.6 4.2‐4.3 7.2‐7.4 4.0‐4.1 22 5.8‐6.0 13 6.5‐6.7 8.5‐8.7 0.036‐0.037 0.055‐0.056 1.7
Date collected Sample location mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
7/13/2011 7B.1.2B 5301 <MDL 9.02 70.3 0.251 41596 3.44 <MDL 12.4 16.5 10460 1455 <MDL 20680 457 <MDL 1252 14.1 733 19.7 1057 <MDL <MDL 1364 <MDL 27.0 108 <MDL
7/13/2011 7B.1.2B 5199 <MDL 8.84 67.7 0.239 41470 3.61 <MDL 11.3 16.8 10410 1482 <MDL 21368 441 <MDL 1247 31.1 724 37.0 983 <MDL <MDL 1414 18.2 27.0 114 <MDL
difference 101 ‐ 0.18 2.5 0.013 126 0.17 ‐ 1.2 0.3 50 27 ‐ 687 16 ‐ 4 17.0 8 17.3 74 ‐ ‐ 51 ‐ 0.0 6 ‐
% difference 1.9 ‐ 2.0 3.6 5.1 0.3 4.8 ‐ 9.4 2.0 0.5 1.9 ‐ 3.3 3.6 ‐ 0.3 120.9 1.1 87.5 7.0 ‐ ‐ 3.7 ‐ 0.1 5.3 ‐
5/12/2015 7B.1.2B 4860 <MDL 7.48 67.8 0.223 46501 3.41 <MDL 10.3 16.7 9797 984 <MDL 23402 498 <MDL 418 10.8 704 18.8 541 <MDL <MDL 1277 <MDL 31.2 91.0 <MDL
5/12/2015 7B.1.2B 4822 <MDL 7.40 66.4 0.231 46914 3.36 <MDL 10.1 16.7 9831 987 <MDL 23688 464 <MDL 417 9.76 683 18.9 538 <MDL <MDL 1183 <MDL 31.1 92.5 <MDL
difference 38 ‐ 0.08 1.5 0.008 413.2 0.05 ‐ 0.2 0.0 34 3 ‐ 286 34 ‐ 1 1.1 22 0.1 3 ‐ ‐ 94 ‐ 0.2 1.5 ‐
% difference 0.8 ‐ 1.1 2.1 3.4 0.9 1.5 ‐ 1.6 0.1 0.3 0.3 ‐ 1.2 6.9 ‐ 0.1 9.9 3.1 0.7 0.6 ‐ ‐ 7.4 ‐ 0.6 1.7 ‐
7/13/2011 7B.1.2E 8245 27.7 10.4 68.0 0.483 7163 4.78 <MDL 19.2 24.1 14062 1181 <MDL 3636 351 <MDL 186 16.4 643 91.6 601 <MDL <MDL 1388 13.6 10.9 38.2 <MDL
7/13/2011 7B.1.2E 9590 28.6 10.8 71.1 0.489 7167 5.15 <MDL 19.2 23.9 15517 1365 <MDL 3850 386 <MDL 177 15.4 615 101 614 <MDL <MDL 1516 22.9 11.2 51.0 <MDL
difference 1345 0.9 0.5 3.1 0.006 4 0.37 ‐ 0.0 0.2 1455 184 ‐ 214 35 ‐ 9 1.0 28 10 13 ‐ ‐ 128 9.3 0.2 12.8 ‐
% difference 16.3 3.2 4.4 4.6 1.2 0.1 7.7 ‐ 0.2 0.7 10.3 15.6 ‐ 5.9 10.1 ‐ 4.8 6.2 4.4 10.6 2.2 ‐ ‐ 9.2 68.1 2.1 33.5 ‐
5/12/2015 7B.1.2E 8643 27.9 10.3 64.6 0.479 8333 4.87 <MDL 15.2 24.2 14534 1082 <MDL 4240 320 <MDL 115 15.1 571 71.0 611 <MDL <MDL 1395 <MDL 12.2 37.0 <MDL
5/12/2015 7B.1.2E 8907 28.7 9.87 66.7 0.481 8128 4.81 <MDL 15.2 24.8 14429 1124 <MDL 3930 318 <MDL 104 13.9 590 71.9 615 <MDL <MDL 1445 <MDL 12.5 39.0 <MDL
difference 264 0.7 0.5 2.1 0.002 205 0.06 ‐ 0.0 0.5 105 41 ‐ 309 1 ‐ 11 1.2 18 0.9 4 ‐ ‐ 50 ‐ 0.4 2.0 ‐
% difference 3.1 2.6 4.6 3.2 0.5 2.5 1.2 ‐ 0.1 2.3 0.7 3.8 ‐ 7.3 0.4 ‐ 9.2 8.1 3.2 1.2 0.6 ‐ ‐ 3.6 ‐ 3.0 5.5 ‐
7/13/2011 7B.2.1E 8721 <MDL 9.01 68.2 0.471 5791 4.82 <MDL 18.8 22.7 14603 1086 <MDL 3558 378 <MDL 211 15.5 528 119 478 <MDL <MDL 1467 31.7 11.3 50.2 <MDL
7/13/2011 7B.2.1E 8871 <MDL 9.53 67.1 0.455 5782 4.63 <MDL 17.8 23.0 14311 1160 <MDL 3604 343 <MDL 228 15.3 523 107 470 <MDL <MDL 1330 25.0 11.3 52.9 <MDL
difference 151 ‐ 0.52 1.1 0.016 8 0.19 ‐ 1.1 0.3 292 74 ‐ 46 36 ‐ 17 0.2 5 11 8 ‐ ‐ 138 6.7 0.1 2.7 ‐
% difference 1.7 ‐ 5.8 1.6 3.5 0.1 4.0 ‐ 5.6 1.5 2.0 6.8 ‐ 1.3 9.4 ‐ 7.9 1.2 0.9 9.3 1.6 ‐ ‐ 9.4 21.0 0.6 5.3 ‐
5/12/2015 7B.2.1E 8709 <MDL 8.85 70.0 0.453 6473 4.67 <MDL 17.3 22.4 14055 1292 <MDL 3750 419 <MDL 101 16.3 521 76.7 501 <MDL <MDL 1443 <MDL 11.7 50.0 <MDL
5/12/2015 7B.2.1E 8298 <MDL 9.08 68.9 0.451 6411 4.41 <MDL 14.9 22.7 13046 1266 <MDL 3513 401 <MDL 123 15.1 516 75.9 501 <MDL <MDL 1509 <MDL 11.6 50.1 <MDL
difference 412 ‐ 0.23 1.1 0.002 62 0.26 ‐ 2.4 0.3 1009 26 ‐ 236 18 ‐ 22 1.2 5 0.7 0 ‐ ‐ 65 ‐ 0.1 0.0 ‐
% difference 4.7 ‐ 2.6 1.5 0.5 1.0 5.7 ‐ 13.6 1.3 7.2 2.0 ‐ 6.3 4.3 ‐ 22.0 7.5 1.0 1.0 0.0 ‐ ‐ 4.5 ‐ 0.8 0.1 ‐
7/13/2011 7B.2.3E 8858 <MDL 10.8 76.3 0.491 24550 3.82 <MDL 15.5 21.2 15061 1529 <MDL 11644 551 <MDL 304 19.2 611 50.7 560 <MDL <MDL 1375 <MDL 20.6 75.2 <MDL
7/13/2011 7B.2.3E 9499 <MDL 11.2 80.3 0.506 20093 3.80 <MDL 14.9 21.9 15558 1652 <MDL 11086 548 <MDL 318 17.9 630 51.4 581 <MDL <MDL 1393 <MDL 20.4 77.8 <MDL
difference 640 ‐ 0.4 4.0 0.015 4457 0.02 ‐ 0.6 0.7 497 123 ‐ 557 2 ‐ 14 1.3 19 0.7 21 ‐ ‐ 18 ‐ 0.2 2.6 ‐
% difference 7.2 ‐ 3.5 5.2 3.0 18.2 0.5 ‐ 3.8 3.2 3.3 8.0 ‐ 4.8 0.4 ‐ 4.6 6.7 3.2 1.4 3.8 ‐ ‐ 1.3 ‐ 0.9 3.5 ‐
5/12/2015 7B.2.3E 9973 <MDL 10.5 74.9 0.521 18452 3.87 <MDL 16.1 21.2 16280 1472 <MDL 10363 473 <MDL 128 17.4 533 42.8 495 <MDL <MDL 1386 <MDL 18.8 69.2 <MDL
5/12/2015 7B.2.3E 9144 <MDL 9.51 71.4 0.518 18692 3.56 <MDL 15.0 19.9 14879 1285 <MDL 10403 435 <MDL 117 16.8 516 43.8 477 <MDL <MDL 1353 <MDL 18.2 48.0 <MDL
difference 829 ‐ 1.0 3.5 0.003 240 0.31 ‐ 1.1 1.2 1401 188 ‐ 40 38 ‐ 11 0.6 17 1.0 18 ‐ ‐ 33 ‐ 0.6 21.1 ‐
% difference 8.3 ‐ 9.7 4.7 0.5 1.3 8.0 ‐ 6.9 5.8 8.6 12.8 ‐ 0.4 8.0 ‐ 8.6 3.5 3.2 2.3 3.7 ‐ ‐ 2.4 ‐ 3.1 30.5 ‐
7/13/2011 7B.S.1B 4888 <MDL 8.17 61.4 0.213 45589 3.26 <MDL 9.80 16.1 9645 1336 <MDL 22826 466 <MDL 630 11.0 643 19.8 552 <MDL <MDL 1456 <MDL 27.6 120 <MDL
7/13/2011 7B.S.1B 4695 <MDL 7.58 61.7 0.215 44386 3.16 <MDL 10.0 15.4 9549 1280 <MDL 21943 460 <MDL 618 11.1 656 21.0 541 <MDL <MDL 1385 <MDL 28.3 110 <MDL
difference 193 ‐ 0.59 0.2 0.002 1203 0.10 ‐ 0.2 0.7 96 56 ‐ 883 6 ‐ 13 0.1 13 1.2 11 ‐ ‐ 70 ‐ 0.7 10 ‐
% difference 4.0 ‐ 7.2 0.4 0.9 2.6 3.2 ‐ 2.5 4.3 1.0 4.2 ‐ 3.9 1.4 ‐ 2.0 1.3 2.0 6.1 1.9 ‐ ‐ 4.8 ‐ 2.6 8.3 ‐
5/12/2015 7B.S.1B 5395 <MDL 8.27 65.0 0.246 47772 3.78 <MDL 13.2 21.1 11348 1018 <MDL 24831 492 <MDL 660 20.8 685 31.2 678 <MDL <MDL 1514 <MDL 34.8 111 <MDL
5/12/2015 7B.S.1B 5443 <MDL 8.28 63.9 0.234 47673 3.67 <MDL 12.8 21.1 11140 1006 <MDL 24981 487 <MDL 641 20.7 662 28.5 662 <MDL <MDL 1505 <MDL 34.6 119 <MDL
difference 48 ‐ 0.01 1.1 0.012 99 0.11 ‐ 0.4 0.0 208 12 ‐ 150 6 ‐ 20 0.1 23 2.8 16 ‐ ‐ 9 ‐ 0.2 8 ‐
% difference 0.9 ‐ 0.2 1.8 4.7 0.2 2.9 ‐ 3.0 0.1 1.8 1.2 ‐ 0.6 1.2 ‐ 3.0 0.6 3.3 8.9 2.3 ‐ ‐ 0.6 ‐ 0.6 6.9 ‐
7/13/2011 7B.S.2E 8080 <MDL 12.1 60.4 0.439 49456 3.94 <MDL 13.8 26.8 16050 1118 <MDL 25673 520 <MDL 796 19.9 500 50.3 1470 <MDL <MDL 1442 <MDL 35.9 55.8 <MDL
7/13/2011 7B.S.2E 8078 <MDL 11.6 61.1 0.427 50286 3.91 <MDL 13.8 27.1 16181 1152 <MDL 27351 543 <MDL 761 19.9 495 51.6 1506 <MDL <MDL 1421 9.31 36.0 62.6 <MDL
difference 1 ‐ 0.5 0.8 0.011 830 0.03 ‐ 0.1 0.3 131 34 ‐ 1678 23 ‐ 34 0.0 5 1.3 36 ‐ ‐ 21 ‐ 0.1 6.8 ‐
% difference 0.0 ‐ 3.7 1.3 2.6 1.7 0.6 ‐ 0.6 1.2 0.8 3.0 ‐ 6.5 4.5 ‐ 4.3 0.0 1.0 2.5 2.4 ‐ ‐ 1.4 ‐ 0.2 12.2 ‐
5/12/2015 7B.S.2E 8766 <MDL 12.3 55.8 0.453 50556 4.05 <MDL 17.1 28.3 16861 1281 <MDL 27476 409 2.35 505 19.7 491 40.3 1244 <MDL <MDL 1360 <MDL 35.4 53.1 <MDL
5/12/2015 7B.S.2E 8312 <MDL 11.2 55.9 0.445 48712 3.87 <MDL 14.9 27.8 16456 1195 <MDL 26408 420 2.21 500 19.1 484 38.0 1210 <MDL <MDL 1423 <MDL 35.0 45.9 <MDL
difference 455 ‐ 1.1 0.0 0.008 1844 0.18 ‐ 2.2 0.5 405 86 ‐ 1068 11 0.14 6 0.6 7 2.3 34 ‐ ‐ 63 ‐ 0.4 7.3 ‐
% difference 5.2 ‐ 9.2 0.0 1.8 3.6 4.4 ‐ 13.0 1.8 2.4 6.7 ‐ 3.9 2.7 5.9 1.1 2.9 1.5 5.6 2.7 ‐ ‐ 4.7 ‐ 1.1 13.7 ‐
7/13/2011 9.1.1D 4989 <MDL 9.75 68.3 0.194 46982 2.41 <MDL 10.0 13.4 9503 1742 <MDL 22456 464 <MDL 543 14.9 651 15.3 518 <MDL <MDL 1528 <MDL 27.5 113 <MDL
7/13/2011 9.1.1D 5356 <MDL 10.2 73.0 0.210 44691 2.46 <MDL 10.2 14.5 9999 1871 <MDL 21316 495 <MDL 593 16.6 709 15.5 557 <MDL <MDL 1482 <MDL 27.4 110 <MDL
difference 367 ‐ 0.5 4.8 0.016 2291 0.04 ‐ 0.2 1.2 496 129 ‐ 1139 31 ‐ 51 1.7 58 0.1 39 ‐ ‐ 45 ‐ 0.1 3 ‐
% difference 7.4 ‐ 4.8 7.0 8.3 4.9 1.8 ‐ 2.4 8.7 5.2 7.4 ‐ 5.1 6.7 ‐ 9.3 11.5 9.0 0.7 7.5 ‐ ‐ 3.0 ‐ 0.4 2.6 ‐
5/13/2015 9.1.2A 10908 <MDL 13.6 74.6 0.556 35001 4.68 <MDL 21.2 24.5 19702 1451 <MDL 19081 603 <MDL 544 25.2 414 42.4 1802 <MDL <MDL 1558 <MDL 49.0 54.7 <MDL
5/13/2015 9.1.2A 11174 <MDL 14.2 75.2 0.570 36102 4.75 <MDL 22.1 23.0 19875 1476 <MDL 19968 614 <MDL 550 24.9 389 42.3 1615 <MDL <MDL 1615 <MDL 49.5 56.1 <MDL
difference 266 ‐ 0.6 0.6 0.014 1101 0.07 ‐ 0.9 1.5 173 25 ‐ 888 11 ‐ 7 0.2 25 0.1 187 ‐ ‐ 57 ‐ 0.5 1.4 ‐
% difference 2.4 ‐ 4.7 0.8 2.5 3.1 1.5 ‐ 4.3 6.1 0.9 1.7 ‐ 4.7 1.8 ‐ 1.2 0.9 6.0 0.2 10.4 ‐ ‐ 3.7 ‐ 1.1 2.6 ‐
7/13/2011 9.2.2A 12456 <MDL 13.0 88.1 0.650 29123 4.21 <MDL 20.1 26.9 21515 1700 14.5 19111 508 <MDL 599 24.9 426 55.0 1032 <MDL <MDL 1133 10.2 52.9 66.5 <MDL
7/13/2011 9.2.2A 11898 <MDL 12.2 87.0 0.633 29383 4.18 <MDL 19.4 26.3 20913 1578 13.7 18729 534 <MDL 579 25.1 413 56.1 1018 <MDL <MDL 1188 9.52 52.1 57.2 <MDL
difference 558 ‐ 0.8 1.2 0.017 260 0.03 ‐ 0.7 0.6 602 122 0.8 382 26 ‐ 20 0.2 14 1.1 14 ‐ ‐ 55 0.6 0.8 9.2 ‐
% difference 4.5 ‐ 6.2 1.3 2.6 0.9 0.7 ‐ 3.7 2.3 2.8 7.2 5.6 2.0 5.1 ‐ 3.3 0.7 3.2 2.0 1.4 ‐ ‐ 4.8 6.2 1.5 13.9 ‐
5/13/2015 9.2.2A 10295 <MDL 13.0 74.8 0.539 43345 4.16 <MDL 18.2 27.3 20064 1581 13.2 24353 522 2.47 775 25.8 390 49.2 1637 <MDL <MDL 1324 <MDL 50.5 73.6 <MDL
5/13/2015 9.2.2A 9756 <MDL 11.6 72.9 0.521 42342 4.16 <MDL 17.3 26.9 19632 1383 12.1 24210 506 <MDL 748 24.5 381 52.2 1694 <MDL <MDL 1315 <MDL 49.0 55.6 <MDL
difference 538 ‐ 1.4 1.9 0.017 1003 0.00 ‐ 0.8 0.4 432 198 1.1 143 16 ‐ 27 1.3 9 2.9 56 ‐ ‐ 9 ‐ 1.5 18.0 ‐
% difference 5.2 ‐ 11.0 2.5 3.2 2.3 0.1 ‐ 4.7 1.3 2.2 12.5 8.5 0.6 3.1 ‐ 3.5 5.0 2.3 5.9 3.4 ‐ ‐ 0.7 ‐ 3.0 24.5 ‐
Highlighted cells represent > +/‐25% difference, with at least one result  > 10xMDL
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Al As B Ba Be Ca Cd Co Cr Cu Fe K Li Mg Mn Mo Na Ni P Pb S Sb Se Si Sn Sr Ti Tl
MDL (soil): 3.6‐3.7 11 2.3 0.084‐0.086 0.054‐0.055 2.9 1.2 1.3 0.57‐0.59 0.16 2.4 1.6 11 2.7 0.15 2.2 3.5‐3.6 4.2‐4.3 7.2‐7.4 4.0‐4.1 22 5.8‐6.0 13 6.5‐6.7 8.5‐8.7 0.036‐0.037 0.055‐0.056 1.7
Date collected Sample location mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
7/13/2011 9.2.3E 12539 <MDL 11.9 111 0.742 13722 4.67 <MDL 20.2 25.4 23940 1712 11.6 9780 444 <MDL 132 26.4 579 41.8 473 <MDL <MDL 1400 <MDL 26.2 46.4 <MDL
7/13/2011 9.2.3E 13382 <MDL 13.4 117 0.766 13742 4.83 <MDL 22.2 26.3 24349 1910 12.4 9929 459 <MDL 136 27.6 603 44.3 495 <MDL <MDL 1272 <MDL 27.1 57.5 <MDL
difference 843 ‐ 1.4 5.5 0.024 20 0.16 ‐ 2.0 0.9 408 198 0.8 148 15 ‐ 4 1.2 24 2.5 22 ‐ ‐ 128 ‐ 0.9 11.1 ‐
% difference 6.7 ‐ 11.7 5.0 3.2 0.1 3.4 ‐ 9.9 3.5 1.7 11.6 7.0 1.5 3.4 ‐ 3.0 4.7 4.1 6.0 4.6 ‐ ‐ 9.1 ‐ 3.4 23.9 ‐
5/13/2015 9.2.3E 11207 <MDL 14.0 119 0.647 21088 4.14 <MDL 18.8 27.5 20232 1788 <MDL 12561 672 <MDL 158 24.3 683 52.5 737 <MDL <MDL 1345 11.2 32.1 52.8 <MDL
5/13/2015 9.2.3E 11845 <MDL 13.7 118 0.650 20434 4.18 <MDL 19.1 27.0 20701 1708 <MDL 11991 716 <MDL 150 25.1 658 45.1 735 <MDL <MDL 1408 <MDL 31.5 50.8 <MDL
difference 638 ‐ 0.3 1.4 0.003 654 0.04 ‐ 0.3 0.6 468 79 ‐ 570 44 ‐ 8 0.8 25 7.4 1 ‐ ‐ 63 ‐ 0.6 2.0 ‐
% difference 5.7 ‐ 2.5 1.2 0.5 3.1 1.0 ‐ 1.4 2.1 2.3 4.4 ‐ 4.5 6.5 ‐ 5.1 3.2 3.7 14.1 0.2 ‐ ‐ 4.7 ‐ 1.8 3.8 ‐
7/13/2011 9.3.2D 6160 <MDL 8.22 78.6 0.281 39755 2.26 <MDL 10.2 16.6 11324 1782 <MDL 19130 557 <MDL 2202 13.6 734 18.8 572 <MDL <MDL 1343 <MDL 25.5 116 <MDL
7/13/2011 9.3.2D 6749 <MDL 8.57 82.6 0.297 37927 2.48 <MDL 11.1 17.4 11656 1881 <MDL 18201 555 <MDL 2339 13.4 766 22.5 609 <MDL <MDL 1344 <MDL 26.3 126 <MDL
difference 589 ‐ 0.34 3.9 0.016 1828 0.21 ‐ 0.9 0.8 332 99 ‐ 929 2 ‐ 138 0.1 32 3.8 37 ‐ ‐ 0 ‐ 0.8 11 ‐
% difference 9.6 ‐ 4.2 5.0 5.6 4.6 9.5 ‐ 9.0 4.8 2.9 5.6 ‐ 4.9 0.4 ‐ 6.3 1.0 4.4 20.1 6.5 ‐ ‐ 0.0 ‐ 3.0 9.2 ‐
5/13/2015 9.3.2D 6285 <MDL 6.91 70.2 0.246 38836 2.05 <MDL 9.75 16.1 10285 905 <MDL 18638 498 <MDL 1592 9.91 725 17.8 575 <MDL <MDL 1307 <MDL 30.3 111 <MDL
5/13/2015 9.3.2D 5510 <MDL 7.67 77.6 0.265 40585 2.33 <MDL 11.0 17.1 9938 1045 <MDL 21069 479 <MDL 1778 11.0 773 18.2 639 <MDL <MDL 1422 <MDL 31.9 129 <MDL
difference 775 ‐ 0.76 7.4 0.019 1749 0.28 ‐ 1.3 1.0 347 140 ‐ 2431 19 ‐ 186 1.1 48 0.4 64 ‐ ‐ 115 ‐ 1.6 18 ‐
% difference 12.3 ‐ 11.0 10.6 7.6 4.5 13.5 ‐ 13.2 6.3 3.4 15.5 ‐ 13.0 3.9 ‐ 11.7 11.0 6.6 2.4 11.2 ‐ ‐ 8.8 ‐ 5.4 15.8 ‐
7/13/2011 9.4.1C 6351 <MDL 9.59 76.8 0.270 41985 3.29 <MDL 10.8 40.0 11146 1303 <MDL 21219 483 <MDL 1445 10.7 740 18.5 608 <MDL <MDL 1263 <MDL 29.0 130 <MDL
7/13/2011 9.4.1C 6121 <MDL 8.93 73.2 0.280 42225 3.32 <MDL 10.8 40.3 10913 1256 <MDL 20510 459 <MDL 1398 11.7 707 20.3 586 <MDL <MDL 1276 <MDL 28.1 128 <MDL
difference 229 ‐ 0.66 3.6 0.009 239 0.04 ‐ 0.0 0.3 233 47 ‐ 709 24 ‐ 46 1.1 33 1.9 22 ‐ ‐ 14 ‐ 0.9 2 ‐
% difference 3.6 ‐ 6.8 4.7 3.4 0.6 1.1 ‐ 0.1 0.9 2.1 3.6 ‐ 3.3 4.9 ‐ 3.2 10.2 4.5 10.1 3.6 ‐ ‐ 1.1 ‐ 3.1 1.7 ‐
5/13/2015 9.4.1C 6863 <MDL 8.57 85.2 0.300 38000 3.69 <MDL 12.0 17.4 11922 1047 <MDL 18451 436 <MDL 1668 12.4 765 21.7 613 <MDL <MDL 1455 <MDL 32.5 127 <MDL
5/13/2015 9.4.1C 7140 <MDL 8.80 85.7 0.307 38665 3.66 <MDL 13.1 17.8 11943 1076 <MDL 19192 466 <MDL 1690 14.0 747 20.2 621 <MDL <MDL 1336 <MDL 32.7 139 <MDL
difference 277 ‐ 0.23 0.6 0.007 665 0.04 ‐ 1.1 0.4 21 28 ‐ 742 30 ‐ 22 1.6 18 1.6 8 ‐ ‐ 119 ‐ 0.2 13 ‐
% difference 4.0 ‐ 2.7 0.7 2.4 1.7 1.0 ‐ 9.4 2.2 0.2 2.7 ‐ 4.0 6.9 ‐ 1.3 13.1 2.3 7.1 1.3 ‐ ‐ 8.2 ‐ 0.6 10.0 ‐
7/13/2011 9.4.1E 15527 <MDL 15.4 100 0.823 20036 6.07 <MDL 22.5 33.3 21454 2237 14.4 12895 337 <MDL 356 26.5 599 41.6 763 <MDL <MDL 1578 <MDL 28.6 62.4 <MDL
7/13/2011 9.4.1E 14671 <MDL 14.4 100 0.825 20079 6.13 <MDL 22.6 34.5 21055 2128 14.4 13170 346 <MDL 356 27.1 600 44.3 786 <MDL <MDL 1574 <MDL 28.6 54.8 <MDL
difference 856 ‐ 1.0 0.1 0.003 43 0.06 ‐ 0.1 1.2 398 109 0.0 275 9 ‐ 1 0.6 1 2.8 23 ‐ ‐ 3 ‐ 0.0 7.6 ‐
% difference 5.5 ‐ 6.2 0.1 0.3 0.2 1.0 ‐ 0.5 3.7 1.9 4.9 0.3 2.1 2.6 ‐ 0.2 2.2 0.2 6.7 3.0 ‐ ‐ 0.2 ‐ 0.1 12.1 ‐
5/13/2015 9.4.1E 14793 <MDL 15.5 119 0.818 26092 6.27 <MDL 22.5 25.6 21700 2100 14.8 17817 502 <MDL 216 30.0 575 36.4 855 <MDL <MDL 1537 <MDL 30.0 51.2 <MDL
5/13/2015 9.4.1E 14743 <MDL 15.4 116 0.804 25898 6.36 1.50 22.3 25.1 22221 2048 14.5 17364 498 <MDL 212 27.9 573 35.6 803 <MDL <MDL 1509 <MDL 29.5 48.9 <MDL
difference 50 ‐ 0.1 3.2 0.013 194 0.09 ‐ 0.1 0.5 521 52 0.4 453 4 ‐ 4 2.1 1 0.8 52 ‐ ‐ 28 ‐ 0.4 2.3 ‐
% difference 0.3 ‐ 0.6 2.7 1.6 0.7 1.4 ‐ 0.6 1.8 2.4 2.5 2.4 2.5 0.8 ‐ 1.9 7.0 0.2 2.2 6.1 ‐ ‐ 1.8 ‐ 1.4 4.5 ‐
7/13/2011 9.4.3D 6314 <MDL 9.58 65.0 0.308 46060 3.72 <MDL 17.2 16.8 11672 1423 <MDL 23741 413 <MDL 2509 16.9 551 49.7 536 <MDL <MDL 1365 32.9 35.2 107 <MDL
7/13/2011 9.4.3D 6088 <MDL 8.81 64.7 0.295 45486 3.58 <MDL 15.3 17.0 11670 1369 <MDL 22871 406 <MDL 2551 15.7 537 34.7 520 <MDL <MDL 1352 19.9 32.3 98.7 <MDL
difference 226 ‐ 0.77 0.3 0.013 574 0.13 ‐ 1.9 0.2 2 54 ‐ 870 7 ‐ 41 1.2 15 15.0 16 ‐ ‐ 13 12.9 2.9 9 ‐
% difference 3.6 ‐ 8.0 0.5 4.2 1.2 3.6 ‐ 11.1 1.3 0.0 3.8 ‐ 3.7 1.7 ‐ 1.7 7.3 2.6 30.2 3.0 ‐ ‐ 1.0 39.4 8.3 8.1 ‐
5/13/2015 9.4.3E 17498 <MDL 12.0 129 0.914 8169 6.70 <MDL 24.3 20.1 24295 1697 18.0 7966 502 <MDL 168 27.8 347 20.1 238 <MDL <MDL 1186 <MDL 19.9 64.9 <MDL
5/13/2015 9.4.3E 17640 <MDL 11.6 128 0.911 8042 6.66 <MDL 24.0 20.0 24177 1637 17.2 7966 518 <MDL 170 27.7 343 19.5 215 <MDL <MDL 1186 <MDL 19.8 59.7 <MDL
difference 142 ‐ 0.4 0.4 0.003 126 0.04 ‐ 0.3 0.1 118 60 0.7 1 16 ‐ 2 0.1 4 0.7 23 ‐ ‐ 0 ‐ 0.1 5.3 ‐
% difference 0.8 ‐ 3.3 0.3 0.3 1.5 0.5 ‐ 1.4 0.6 0.5 3.5 4.1 0.0 3.2 ‐ 1.1 0.3 1.1 3.4 9.8 ‐ ‐ 0.0 ‐ 0.5 8.1 ‐
7/13/2011 9.5.1E 15288 <MDL 7.71 131 0.827 11181 4.95 <MDL 24.1 19.5 22793 1393 14.3 9663 563 <MDL 187 27.9 353 21.9 163 <MDL <MDL 1078 <MDL 22.6 29.1 <MDL
7/13/2011 9.5.1E 16981 <MDL 9.74 136 0.860 11023 5.29 <MDL 26.6 20.2 24031 1693 15.9 9734 523 <MDL 185 28.2 375 20.9 178 <MDL <MDL 1444 <MDL 24.0 41.4 <MDL
difference 1692 ‐ 2.03 4.3 0.033 158 0.34 ‐ 2.5 0.7 1238 300 1.6 71 40 ‐ 2 0.3 22 1.0 16 ‐ ‐ 365 ‐ 1.4 12.3 ‐
% difference 11.1 ‐ 26.3 3.3 3.9 1.4 6.8 ‐ 10.2 3.8 5.4 21.5 11.3 0.7 7.1 ‐ 1.1 0.9 6.3 4.4 9.6 ‐ ‐ 33.9 ‐ 6.1 42.4 ‐
5/13/2015 9.5.1E 16145 <MDL 9.03 135 0.832 11844 5.17 <MDL 24.8 20.3 23379 1570 14.6 10215 662 <MDL 104 30.9 359 19.9 163 <MDL <MDL 1349 <MDL 21.7 51.8 <MDL
5/13/2015 9.5.1E 16722 <MDL 9.95 134 0.837 10502 5.33 <MDL 24.8 20.9 23610 1734 15.4 9682 636 <MDL 104 29.1 359 20.3 161 <MDL <MDL 1187 <MDL 21.6 59.8 <MDL
difference 578 ‐ 0.92 0.4 0.005 1342 0.16 ‐ 0.0 0.7 230 164 0.8 533 26 ‐ 0 1.7 1 0.4 1 ‐ ‐ 162 ‐ 0.0 7.9 ‐
% difference 3.6 ‐ 10.2 0.3 0.6 11.3 3.1 ‐ 0.1 3.4 1.0 10.4 5.3 5.2 3.9 ‐ 0.0 5.6 0.2 2.0 0.9 ‐ ‐ 12.0 ‐ 0.1 15.3 ‐
7/14/2011 9.5.3E 16008 <MDL 9.64 140 0.845 11105 5.48 <MDL 24.2 23.2 23548 1424 15.0 9399 543 <MDL 173 27.3 320 20.4 163 <MDL <MDL 1368 <MDL 20.0 57.3 <MDL
7/14/2011 9.5.3E 15811 <MDL 8.95 136 0.838 10989 5.67 <MDL 25.1 21.6 23148 1348 14.2 9237 535 <MDL 159 26.1 311 18.0 164 <MDL <MDL 1394 <MDL 19.5 51.6 <MDL
difference 197 ‐ 0.69 4.0 0.007 116 0.19 ‐ 0.9 1.7 400 76 0.8 161 8 ‐ 14 1.3 9 2.4 1 ‐ ‐ 26 ‐ 0.5 5.7 ‐
% difference 1.2 ‐ 7.2 2.8 0.8 1.0 3.5 ‐ 3.7 7.3 1.7 5.3 5.3 1.7 1.4 ‐ 8.3 4.7 2.8 11.6 0.5 ‐ ‐ 1.9 ‐ 2.3 9.9 ‐
5/13/2015 9.5.3E 15879 <MDL 11.5 126 0.819 11497 5.67 <MDL 25.9 20.8 23423 1776 15.7 10024 548 <MDL 193 30.1 423 24.3 254 <MDL <MDL 1378 <MDL 20.8 47.4 <MDL
5/13/2015 9.5.3E 15802 <MDL 11.0 128 0.820 10414 5.61 <MDL 24.1 20.3 22099 1736 14.8 9449 560 <MDL 196 29.9 419 27.6 245 <MDL <MDL 1412 <MDL 20.7 47.7 <MDL
difference 78 ‐ 0.5 1.7 0.001 1083 0.06 ‐ 1.7 0.5 1324 40 0.9 576 12 ‐ 3 0.3 4 3.3 9 ‐ ‐ 33 ‐ 0.1 0.3 ‐
% difference 0.5 ‐ 4.4 1.3 0.2 9.4 1.0 ‐ 6.7 2.4 5.7 2.3 5.9 5.7 2.2 ‐ 1.5 0.9 1.0 13.5 3.4 ‐ ‐ 2.4 ‐ 0.6 0.6 ‐
7/14/2011 9.6.2B 6551 <MDL 10.3 75.4 0.307 40647 3.58 2.29 11.9 17.0 12305 1497 <MDL 20691 551 <MDL 1662 12.0 567 18.1 1156 <MDL <MDL 1625 <MDL 27.1 122 <MDL
7/14/2011 9.6.2B 6462 <MDL 10.9 74.4 0.291 38780 3.45 <MDL 11.7 15.8 12090 1523 <MDL 20519 517 <MDL 1684 12.1 567 19.3 1074 <MDL <MDL 1537 <MDL 27.4 120 <MDL
difference 89 ‐ 0.5 1.0 0.016 1867 0.13 ‐ 0.2 1.1 215 27 ‐ 172 35 ‐ 22 0.1 1 1.3 81 ‐ ‐ 88 ‐ 0.3 3 ‐
% difference 1.4 ‐ 5.3 1.3 5.1 4.6 3.6 ‐ 1.9 6.7 1.7 1.8 ‐ 0.8 6.3 ‐ 1.3 0.6 0.1 7.0 7.0 ‐ ‐ 5.4 ‐ 1.0 2.3 ‐
5/13/2015 9.6.2B 6409 <MDL 7.92 65.7 0.280 39287 3.30 <MDL 12.0 16.3 11194 958 <MDL 22453 442 <MDL 1826 12.0 587 17.1 540 <MDL <MDL 1614 <MDL 37.8 122 <MDL
5/13/2015 9.6.2B 6241 <MDL 8.21 64.8 0.272 38804 3.32 <MDL 14.9 16.2 10956 960 <MDL 21960 489 <MDL 1834 11.3 570 16.0 508 <MDL <MDL 1538 <MDL 37.6 119 <MDL
difference 168 ‐ 0.29 0.9 0.008 483 0.03 ‐ 3.0 0.2 238 3 ‐ 492 47 ‐ 9 0.8 18 1.1 32 ‐ ‐ 76 ‐ 0.3 3 ‐
% difference 2.6 ‐ 3.7 1.4 2.9 1.2 0.8 ‐ 24.8 0.9 2.1 0.3 ‐ 2.2 10.5 ‐ 0.5 6.3 3.0 6.5 6.0 ‐ ‐ 4.7 ‐ 0.7 2.6 ‐
Highlighted cells represent > +/‐25% difference, with at least one result  > 10xMDL
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Al As B Ba Be Ca Cd Co Cr Cu Fe K Li Mg Mn Mo Na Ni P Pb S Sb Se Si Sn Sr Ti Tl
MDL (soil): 3.6‐3.7 11 2.3 0.084‐0.086 0.054‐0.055 2.9 1.2 1.3 0.57‐0.59 0.16 2.4 1.6 11 2.7 0.15 2.2 3.5‐3.6 4.2‐4.3 7.2‐7.4 4.0‐4.1 22 5.8‐6.0 13 6.5‐6.7 8.5‐8.7 0.036‐0.037 0.055‐0.056 1.7
Date collected Sample location mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
7/14/2011 9.6.3D 6899 <MDL 9.87 38.8 0.305 65135 5.03 <MDL 17.0 17.7 22372 1393 <MDL 33560 305 2.21 1819 23.5 314 28.9 285 <MDL <MDL 1636 16.2 32.7 115 <MDL
7/14/2011 9.6.3D 6772 <MDL 10.1 38.5 0.292 66044 5.04 <MDL 14.1 17.6 21676 1360 <MDL 34951 303 <MDL 1747 21.3 339 12.2 276 <MDL <MDL 1497 <MDL 32.2 118 <MDL
difference 128 ‐ 0.2 0.4 0.013 909 0.01 ‐ 2.9 0.1 697 33 ‐ 1391 2 ‐ 72 2.2 25 16.6 9 ‐ ‐ 139 ‐ 0.5 3 ‐
% difference 1.9 ‐ 1.8 0.9 4.3 1.4 0.3 ‐ 17.0 0.5 3.1 2.4 ‐ 4.1 0.7 ‐ 4.0 9.3 7.9 57.6 3.3 ‐ ‐ 8.5 ‐ 1.5 2.4 ‐
5/13/2015 9.6.3D 5808 <MDL 8.93 76.8 0.260 45495 2.69 <MDL 14.5 21.9 10952 1260 <MDL 22343 393 <MDL 3035 11.6 644 19.8 1063 <MDL <MDL 1521 <MDL 34.5 115 <MDL
5/13/2015 9.6.3D 6254 <MDL 9.28 79.2 0.268 43384 2.77 <MDL 14.4 21.9 11195 1316 <MDL 22034 387 <MDL 3050 11.5 681 19.4 1093 <MDL <MDL 1571 <MDL 34.3 132 <MDL
difference 446 ‐ 0.36 2.4 0.008 2111 0.08 ‐ 0.1 0.0 243 56 ‐ 309 6 ‐ 14 0.1 37 0.4 30 ‐ ‐ 51 ‐ 0.2 17 ‐
% difference 7.7 ‐ 4.0 3.1 3.0 4.6 3.1 ‐ 0.9 0.2 2.2 4.4 ‐ 1.4 1.5 ‐ 0.5 0.8 5.7 1.9 2.8 ‐ ‐ 3.3 ‐ 0.6 15.0 ‐
7/14/2011 9.7.2A 13967 <MDL 13.5 125 0.714 21369 5.71 <MDL 23.1 32.6 24500 2072 16.4 14676 888 <MDL 623 29.2 433 44.0 844 <MDL <MDL 1826 <MDL 32.2 68.7 <MDL
7/14/2011 9.7.2A 13503 <MDL 12.5 126 0.701 21482 5.63 <MDL 22.9 31.0 24090 1941 15.5 14806 890 <MDL 608 28.7 426 45.2 809 <MDL <MDL 1763 <MDL 31.6 64.4 <MDL
difference 463 ‐ 1.0 1 0.013 113 0.08 ‐ 0.2 1.5 411 131 0.8 130 1 ‐ 15 0.5 7 1.2 36 ‐ ‐ 63 ‐ 0.6 4.3 ‐
% difference 3.3 ‐ 7.2 0.9 1.8 0.5 1.5 ‐ 1.0 4.7 1.7 6.3 5.2 0.9 0.1 ‐ 2.5 1.7 1.6 2.8 4.2 ‐ ‐ 3.5 ‐ 1.9 6.3 ‐
5/13/2015 9.7.2A 14807 <MDL 13.7 139 0.764 13585 5.89 <MDL 24.2 23.7 26869 2151 16.4 10490 949 <MDL 1314 30.9 514 33.4 765 <MDL <MDL 1651 <MDL 34.7 61.7 <MDL
5/13/2015 9.7.2A 15661 <MDL 14.8 146 0.795 13934 6.24 <MDL 25.7 24.4 27376 2364 17.4 10923 1001 <MDL 1415 33.0 521 34.8 783 <MDL <MDL 1632 <MDL 35.7 69.4 <MDL
difference 854 ‐ 1.1 7 0.031 349 0.34 ‐ 1.5 0.7 507 213 1.0 433 52 ‐ 101 2.1 7 1.4 18 ‐ ‐ 19 ‐ 1.0 7.7 ‐
% difference 5.8 ‐ 7.7 5.1 4.0 2.6 5.8 ‐ 6.3 3.1 1.9 9.9 6.1 4.1 5.4 ‐ 7.6 6.9 1.3 4.2 2.3 ‐ ‐ 1.1 ‐ 2.7 12.5 ‐
5/13/2015 9.7.3B 9388 <MDL 13.1 83.6 0.448 40436 5.16 <MDL 18.9 25.7 20121 1863 <MDL 22226 702 <MDL 2191 22.4 483 34.7 1582 <MDL <MDL 1673 <MDL 38.4 90.2 <MDL
5/13/2015 9.7.3B 9366 <MDL 12.9 83.2 0.450 37393 5.67 <MDL 17.5 26.3 21822 1783 <MDL 20416 700 <MDL 2118 21.8 499 35.5 1631 <MDL <MDL 1704 <MDL 37.0 84.6 <MDL
difference 22 ‐ 0.1 0.4 0.002 3044 0.51 ‐ 1.3 0.5 1701 79 ‐ 1810 2 ‐ 72 0.6 17 0.8 49 ‐ ‐ 30 ‐ 1.4 5.7 ‐
% difference 0.2 ‐ 1.1 0.5 0.5 7.5 9.9 ‐ 7.1 2.0 8.5 4.3 ‐ 8.1 0.3 ‐ 3.3 2.7 3.5 2.3 3.1 ‐ ‐ 1.8 ‐ 3.6 6.3 ‐
7/14/2011 9.7.3E 17046 <MDL 15.3 156 0.855 6209 6.61 <MDL 26.8 24.7 27472 2155 15.9 6545 884 <MDL 148 29.2 564 21.5 304 <MDL <MDL 1664 <MDL 30.6 42.7 <MDL
7/14/2011 9.7.3E 15584 <MDL 13.4 153 0.835 6116 6.45 <MDL 24.5 25.4 26409 1995 15.5 6222 822 <MDL 146 28.5 562 20.6 300 <MDL <MDL 1686 <MDL 30.6 31.9 <MDL
difference 1462 ‐ 1.9 3 0.020 93 0.16 ‐ 2.2 0.7 1063 160 0.4 324 62 ‐ 2 0.6 2 0.9 4 ‐ ‐ 22 ‐ 0.0 10.8 ‐
% difference 8.6 ‐ 12.5 2.0 2.3 1.5 2.4 ‐ 8.3 2.7 3.9 7.4 2.7 4.9 7.0 ‐ 1.1 2.1 0.4 4.1 1.2 ‐ ‐ 1.3 ‐ 0.0 25.3 ‐
7/14/2011 9.8.1B 9240 <MDL 10.8 99.0 0.429 27727 4.28 <MDL 18.4 19.3 16695 1798 <MDL 16527 643 <MDL 2455 19.3 530 22.7 585 <MDL <MDL 1575 <MDL 31.4 84.8 <MDL
7/14/2011 9.8.1B 8890 <MDL 9.91 104 0.426 26986 4.26 <MDL 17.0 19.2 16701 1668 <MDL 16060 684 <MDL 2468 20.4 542 22.7 588 <MDL <MDL 1547 <MDL 30.3 76.9 <MDL
difference 350 ‐ 0.9 5 0.004 741 0.02 ‐ 1.4 0.0 5 130 ‐ 468 41 ‐ 14 1.1 12 0.0 2 ‐ ‐ 28 ‐ 1.1 7.9 ‐
% difference 3.8 ‐ 8.5 5.5 0.8 2.7 0.4 ‐ 7.5 0.3 0.0 7.2 ‐ 2.8 6.4 ‐ 0.6 5.6 2.3 0.0 0.4 ‐ ‐ 1.8 ‐ 3.4 9.3 ‐
5/13/2015 9.8.1B 8271 <MDL 9.44 84.9 0.416 37878 4.15 <MDL 14.5 22.7 15013 1506 <MDL 19915 446 <MDL 2333 18.7 494 53.2 820 <MDL <MDL 1565 <MDL 38.7 72.2 <MDL
5/13/2015 9.8.1B 8717 <MDL 9.65 86.4 0.425 33880 4.26 <MDL 15.4 21.5 15516 1540 <MDL 18008 449 <MDL 2214 19.4 509 54.4 885 <MDL <MDL 1592 <MDL 37.3 79.6 <MDL
difference 446 ‐ 0.21 1.5 0.009 3998 0.11 ‐ 0.9 1.2 503 34 ‐ 1907 3 ‐ 120 0.7 15 1.1 65 ‐ ‐ 27 ‐ 1.4 7.4 ‐
% difference 5.4 ‐ 2.2 1.7 2.1 10.6 2.7 ‐ 6.1 5.4 3.3 2.3 ‐ 9.6 0.8 ‐ 5.1 4.0 3.0 2.1 7.9 ‐ ‐ 1.7 ‐ 3.5 10.2 ‐
7/14/2011 9.8.2E 13600 <MDL 12.3 109 0.699 9157 6.60 <MDL 22.5 23.1 23233 1949 13.0 7661 622 <MDL 210 26.0 490 28.3 379 <MDL <MDL 1636 <MDL 26.6 42.6 <MDL
7/14/2011 9.8.2E 13801 <MDL 13.2 113 0.717 9551 6.91 <MDL 23.0 22.1 23773 1969 13.0 8013 646 <MDL 201 25.9 487 29.1 385 <MDL <MDL 1613 <MDL 26.8 48.2 <MDL
difference 201 ‐ 0.9 4 0.018 394 0.30 ‐ 0.5 1.0 540 20 0.0 352 24 ‐ 9 0.1 3 0.8 6 ‐ ‐ 23 ‐ 0.2 5.6 ‐
% difference 1.5 ‐ 7.2 3.5 2.6 4.3 4.6 ‐ 2.1 4.1 2.3 1.0 0.4 4.6 3.9 ‐ 4.1 0.3 0.6 2.9 1.5 ‐ ‐ 1.4 ‐ 0.9 13.1 ‐
5/13/2015 9.8.3C 9643 <MDL 13.1 62.8 0.416 44590 7.00 <MDL 18.9 22.2 22812 1920 13.3 30640 531 <MDL 2195 25.4 439 17.1 542 <MDL <MDL 1534 <MDL 28.7 119 <MDL
5/13/2015 9.8.3C 9613 <MDL 13.3 62.0 0.408 46360 6.90 <MDL 18.6 22.4 24188 1861 13.2 31294 531 <MDL 2229 25.8 439 17.5 537 <MDL <MDL 1518 <MDL 28.5 114 <MDL
difference 30 ‐ 0.2 0.8 0.008 1770 0.09 ‐ 0.4 0.2 1376 59 0.1 654 1 ‐ 34 0.4 0 0.5 5 ‐ ‐ 15 ‐ 0.2 5 ‐
% difference 0.3 ‐ 1.5 1.3 1.8 4.0 1.3 ‐ 2.0 0.9 6.0 3.1 0.8 2.1 0.1 ‐ 1.6 1.7 0.1 2.8 0.9 ‐ ‐ 1.0 ‐ 0.7 4.3 ‐
7/14/2011 9.8.4A 9350 <MDL 12.5 69.0 0.507 45479 5.83 <MDL 18.7 32.0 24011 1287 <MDL 26288 527 <MDL 488 25.6 347 57.1 491 <MDL <MDL 1450 <MDL 32.5 57.7 <MDL
7/14/2011 9.8.4A 10213 <MDL 13.6 70.4 0.525 45586 5.89 <MDL 19.7 30.1 25073 1533 <MDL 26260 523 <MDL 500 25.7 349 53.2 493 <MDL <MDL 1545 <MDL 33.4 75.3 <MDL
difference 863 ‐ 1.0 1.4 0.018 107 0.06 ‐ 1.0 1.9 1062 247 ‐ 28 4 ‐ 12 0.1 3 3.8 2 ‐ ‐ 95 ‐ 0.9 17.6 ‐
% difference 9.2 ‐ 8.3 2.1 3.6 0.2 1.0 ‐ 5.5 6.0 4.4 19.2 ‐ 0.1 0.8 ‐ 2.4 0.3 0.8 6.7 0.5 ‐ ‐ 6.5 ‐ 2.7 30.6 ‐
5/13/2015 9.8.4A 10204 <MDL 11.9 76.8 0.518 34740 4.59 <MDL 17.5 23.7 20022 1421 <MDL 19450 487 <MDL 453 21.3 416 64.8 614 <MDL <MDL 1541 <MDL 35.2 74.0 <MDL
5/13/2015 9.8.4A 10391 <MDL 11.8 83.2 0.533 33451 4.75 <MDL 18.2 24.3 20283 1425 <MDL 18973 504 <MDL 464 22.2 429 66.1 613 <MDL <MDL 1578 <MDL 36.2 72.7 <MDL
difference 187 ‐ 0.1 6.4 0.014 1289 0.16 ‐ 0.7 0.6 261 5 ‐ 478 18 ‐ 11 0.9 13 1.3 1 ‐ ‐ 37 ‐ 1.0 1.3 ‐
% difference 1.8 ‐ 0.6 8.3 2.8 3.7 3.5 ‐ 3.8 2.6 1.3 0.3 ‐ 2.5 3.6 ‐ 2.4 4.0 3.2 1.9 0.2 ‐ ‐ 2.4 ‐ 2.7 1.7 ‐
5/13/2015 9.9.2C 8032 <MDL 11.6 65.1 0.395 44599 5.55 <MDL 17.8 23.5 16604 1719 <MDL 22745 579 <MDL 2574 21.4 484 39.5 715 <MDL <MDL 1413 <MDL 32.3 85.0 <MDL
5/13/2015 9.9.2C 8245 <MDL 11.0 64.0 0.388 42226 5.50 <MDL 17.9 22.9 16402 1715 <MDL 21272 563 <MDL 2472 21.6 487 36.9 667 <MDL <MDL 1531 <MDL 31.8 92.3 <MDL
difference 213 ‐ 0.5 1.1 0.006 2373 0.05 ‐ 0.1 0.6 202 4 ‐ 1473 16 ‐ 101 0.2 3 2.6 48 ‐ ‐ 118 ‐ 0.5 7.4 ‐
% difference 2.7 ‐ 4.4 1.7 1.6 5.3 0.8 ‐ 0.7 2.7 1.2 0.2 ‐ 6.5 2.7 ‐ 3.9 0.8 0.7 6.6 6.7 ‐ ‐ 8.4 ‐ 1.4 8.7 ‐
7/14/2011 9.9.2E 6223 <MDL 9.09 70.9 0.284 37816 3.94 <MDL 9.85 26.3 11524 1086 <MDL 18713 514 <MDL 196 12.7 543 23.5 438 <MDL <MDL 1604 <MDL 23.4 101 <MDL
7/14/2011 9.9.2E 6333 <MDL 9.10 72.1 0.281 37247 4.34 <MDL 10.6 24.8 12032 1104 <MDL 17449 521 <MDL 189 16.0 548 39.9 446 <MDL <MDL 1645 20.2 23.9 110 <MDL
difference 110 ‐ 0.02 1.2 0.003 570 0.40 ‐ 0.7 1.4 508 18 ‐ 1264 8 ‐ 7 3.4 5 16.4 8 ‐ ‐ 41 ‐ 0.5 9 ‐
% difference 1.8 ‐ 0.2 1.6 0.9 1.5 10.2 ‐ 7.6 5.4 4.4 1.6 ‐ 6.8 1.5 ‐ 3.6 26.7 0.9 69.7 1.8 ‐ ‐ 2.6 ‐ 2.2 9.3 ‐
5/13/2015 9.9.3E 10304 <MDL 14.9 83.6 0.546 39154 6.90 <MDL 21.9 35.4 20282 1759 13.8 20128 533 <MDL 183 24.5 483 82.0 1342 <MDL <MDL 1872 <MDL 36.6 50.6 <MDL
5/13/2015 9.9.3E 10503 <MDL 16.9 81.5 0.532 39103 6.75 <MDL 22.5 31.5 19454 1886 14.1 18779 518 <MDL 182 25.6 470 74.2 1108 <MDL <MDL 1935 <MDL 36.1 58.2 <MDL
difference 199 ‐ 2.1 2.1 0.014 51 0.15 ‐ 0.6 3.9 827 126 0.3 1350 15 ‐ 1 1.2 13 7.8 234 ‐ ‐ 63 ‐ 0.5 7.6 ‐
% difference 1.9 ‐ 14.1 2.5 2.6 0.1 2.1 ‐ 2.7 11.0 4.1 7.2 2.3 6.7 2.8 ‐ 0.5 4.8 2.6 9.5 17.4 ‐ ‐ 3.4 ‐ 1.5 15.1 ‐
7/15/2011 15.1.6E 12974 <MDL 13.5 145 0.727 9658 7.63 <MDL 28.1 54.7 25568 1549 13.5 7600 1538 2.65 1471 33.3 452 317 592 <MDL <MDL 1256 <MDL 35.8 52.2 <MDL
7/15/2011 15.1.6E 12822 <MDL 13.0 142 0.717 9692 7.58 <MDL 29.5 54.2 24342 1520 13.4 7641 1502 2.91 1446 34.3 456 312 590 <MDL <MDL 1263 <MDL 35.7 51.9 <MDL
difference 152 ‐ 0.6 3 0.010 34 0.06 ‐ 1.4 0.4 1226 28 0.0 40 36 0.26 25 1.0 4 4 2 ‐ ‐ 7 ‐ 0.1 0.2 ‐
% difference 1.2 ‐ 4.1 2.1 1.4 0.4 0.8 ‐ 4.9 0.8 4.8 1.8 0.2 0.5 2.3 9.6 1.7 3.1 1.0 1.4 0.4 ‐ ‐ 0.6 ‐ 0.3 0.5 ‐
Highlighted cells represent > +/‐25% difference, with at least one result  > 10xMDL
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APPENDIX D: Results of Geochemical Analysis of Duplicate Soil Samples
Al As B Ba Be Ca Cd Co Cr Cu Fe K Li Mg Mn Mo Na Ni P Pb S Sb Se Si Sn Sr Ti Tl
MDL (soil): 3.6‐3.7 11 2.3 0.084‐0.086 0.054‐0.055 2.9 1.2 1.3 0.57‐0.59 0.16 2.4 1.6 11 2.7 0.15 2.2 3.5‐3.6 4.2‐4.3 7.2‐7.4 4.0‐4.1 22 5.8‐6.0 13 6.5‐6.7 8.5‐8.7 0.036‐0.037 0.055‐0.056 1.7
Date collected Sample location mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
5/12/2015 15.1.6E 13875 <MDL 13.9 116 0.745 9047 7.10 <MDL 27.2 48.9 24269 1696 13.0 6650 1157 <MDL 819 28.7 436 305 585 <MDL <MDL 1386 <MDL 33.0 65.1 <MDL
5/12/2015 15.1.6E 12121 <MDL 11.4 114 0.716 8986 6.98 <MDL 25.7 48.4 22746 1399 11.0 6398 1135 2.42 823 28.4 417 311 566 <MDL <MDL 1229 <MDL 32.5 50.8 <MDL
difference 1755 ‐ 2.4 2 0.029 62 0.11 ‐ 1.4 0.5 1523 298 2.0 252 21 ‐ 4 0.3 18 5 20 ‐ ‐ 156 ‐ 0.5 14.3 ‐
% difference 12.6 ‐ 17.5 2.1 3.9 0.7 1.6 ‐ 5.3 1.0 6.3 17.5 15.4 3.8 1.9 ‐ 0.5 1.2 4.2 1.7 3.4 ‐ ‐ 11.3 ‐ 1.5 22.0 ‐
7/15/2011 15.1.8E 11384 <MDL 10.3 100 0.621 4817 4.77 <MDL 17.1 16.1 20100 1289 <MDL 3632 563 <MDL 233 17.3 415 40.2 452 <MDL <MDL 1382 <MDL 17.5 50.4 <MDL
7/15/2011 15.1.8E 11178 <MDL 9.59 103 0.631 4951 4.83 <MDL 17.6 16.5 19432 1284 <MDL 3613 567 <MDL 239 16.9 418 40.8 452 <MDL <MDL 1367 <MDL 18.0 49.8 <MDL
difference 206 ‐ 0.7 2 0.010 134 0.05 ‐ 0.5 0.4 669 5 ‐ 19 4 ‐ 5 0.4 3 0.6 0 ‐ ‐ 14 ‐ 0.4 0.6 ‐
% difference 1.8 ‐ 6.5 2.5 1.5 2.8 1.1 ‐ 2.8 2.4 3.3 0.4 ‐ 0.5 0.7 ‐ 2.3 2.6 0.7 1.5 0.0 ‐ ‐ 1.0 ‐ 2.5 1.2 ‐
5/12/2015 15.1.8E 11287 <MDL 9.49 100 0.640 5680 4.87 <MDL 17.6 17.6 19445 1313 <MDL 4188 564 <MDL 139 18.9 411 44.0 447 <MDL <MDL 1413 <MDL 17.6 47.9 <MDL
5/12/2015 15.1.8E 11264 <MDL 9.27 101 0.647 6809 4.93 <MDL 16.6 17.5 19962 1297 <MDL 4851 576 <MDL 139 19.4 409 42.6 437 <MDL <MDL 1438 <MDL 17.7 47.9 <MDL
difference 23 ‐ 0.22 0 0.007 1130 0.06 ‐ 1.0 0.0 517 16 ‐ 663 12 ‐ 0 0.5 1 1.4 10 ‐ ‐ 25 ‐ 0.2 0.0 ‐
% difference 0.2 ‐ 2.3 0.4 1.0 19.9 1.3 ‐ 6.0 0.2 2.7 1.2 ‐ 15.8 2.1 ‐ 0.3 2.6 0.3 3.2 2.2 ‐ ‐ 1.8 ‐ 0.9 0.1 ‐
7/15/2011 15.1.11A 7882 <MDL 9.17 73.4 0.458 38628 4.25 <MDL 18.6 32.9 15453 983 <MDL 21530 369 <MDL 658 18.9 434 100 572 <MDL <MDL 1532 <MDL 32.7 45.4 <MDL
7/15/2011 15.1.11A 7945 <MDL 10.5 71.6 0.461 37547 4.33 <MDL 17.6 33.7 15371 889 <MDL 19720 352 <MDL 669 18.7 422 103 631 <MDL <MDL 1507 <MDL 31.3 35.7 <MDL
difference 63 ‐ 1.3 1.9 0.002 1081 0.08 ‐ 1.0 0.8 82 94 ‐ 1810 17 ‐ 11 0.2 12 3 59 ‐ ‐ 25 ‐ 1.3 9.7 ‐
% difference 0.8 ‐ 14.5 2.6 0.5 2.8 1.9 ‐ 5.4 2.6 0.5 9.6 ‐ 8.4 4.6 ‐ 1.7 1.1 2.8 2.8 10.4 ‐ ‐ 1.6 ‐ 4.1 21.4 ‐
5/12/2015 15.1.11A 8422 <MDL 9.33 103 0.522 29218 4.33 <MDL 18.1 33.3 16139 919 <MDL 17765 331 <MDL 1372 20.2 445 77.8 533 <MDL <MDL 1449 <MDL 30.1 37.4 <MDL
5/12/2015 15.1.11A 8221 <MDL 8.44 77.0 0.529 27314 4.25 <MDL 18.5 33.5 15745 881 <MDL 17414 330 <MDL 1345 21.0 437 81.9 526 <MDL <MDL 1578 <MDL 28.6 32.2 <MDL
difference 201 ‐ 0.88 26 0.007 1904 0.08 ‐ 0.4 0.3 394 37 ‐ 352 1 ‐ 27 0.8 8 4.0 7 ‐ ‐ 129 ‐ 1.5 5.2 ‐
% difference 2.4 ‐ 9.5 25.4 1.2 6.5 1.8 ‐ 2.0 0.8 2.4 4.0 ‐ 2.0 0.4 ‐ 1.9 4.0 1.9 5.2 1.3 ‐ ‐ 8.9 ‐ 4.9 14.0 ‐
7/15/2011 15.1.11E 9105 <MDL 10.3 78.4 0.563 28016 4.99 <MDL 29.1 47.5 17886 957 <MDL 17243 368 2.29 808 26.8 437 169 580 <MDL <MDL 1325 <MDL 32.4 52.5 <MDL
7/15/2011 15.1.11E 8365 <MDL 10.1 84.4 0.555 28054 4.82 <MDL 23.3 47.7 16795 884 <MDL 16931 363 2.30 843 23.4 413 135 637 <MDL <MDL 1361 <MDL 34.4 43.9 <MDL
difference 740 ‐ 0.1 6.0 0.008 38 0.17 ‐ 5.9 0.2 1091 72 ‐ 312 5 0.01 35 3.4 24 34 57 ‐ ‐ 37 ‐ 2.0 8.6 ‐
% difference 8.1 ‐ 1.2 7.6 1.4 0.1 3.4 ‐ 20.1 0.4 6.1 7.6 ‐ 1.8 1.2 0.5 4.4 12.6 5.4 20.1 9.8 ‐ ‐ 2.8 ‐ 6.1 16.4 ‐
5/12/2015 15.1.11E 9169 <MDL 7.93 78.4 0.584 22609 4.21 <MDL 17.2 35.1 15329 920 <MDL 12772 251 <MDL 319 26.5 450 80.2 699 <MDL <MDL 1343 <MDL 31.3 36.8 <MDL
5/12/2015 15.1.11E 8671 <MDL 7.36 82.9 0.603 22291 4.25 <MDL 16.4 34.6 14853 827 <MDL 12638 262 <MDL 321 22.4 390 86.1 708 <MDL <MDL 1312 <MDL 32.0 32.1 <MDL
difference 498 ‐ 0.57 4.5 0.019 318 0.04 ‐ 0.8 0.5 476 93 ‐ 134 11 ‐ 2 4.1 60 5.9 9 ‐ ‐ 31 ‐ 0.7 4.8 ‐
% difference 5.4 ‐ 7.2 5.8 3.2 1.4 1.0 ‐ 4.6 1.3 3.1 10.1 ‐ 1.0 4.2 ‐ 0.6 15.4 13.3 7.3 1.3 ‐ ‐ 2.3 ‐ 2.2 12.9 ‐
7/15/2011 15.1.14C 4396 <MDL 6.33 71.3 0.209 59510 2.92 <MDL 13.8 20.1 9481 973 <MDL 24565 382 <MDL 749 10.2 492 22.4 462 <MDL <MDL 1342 <MDL 101 113 <MDL
7/15/2011 15.1.14C 4408 <MDL 6.35 72.3 0.212 59544 2.94 <MDL 14.8 20.5 9521 992 <MDL 24157 372 <MDL 751 10.8 512 21.0 479 <MDL <MDL 1408 <MDL 106 114 <MDL
difference 12 ‐ 0.01 1.0 0.003 33 0.02 ‐ 1.0 0.3 40 19 ‐ 408 10 ‐ 2 0.6 20 1.4 17 ‐ ‐ 67 ‐ 5 1 ‐
% difference 0.3 ‐ 0.2 1.5 1.4 0.1 0.7 ‐ 7.1 1.7 0.4 2.0 ‐ 1.7 2.6 ‐ 0.3 6.4 4.1 6.0 3.6 ‐ ‐ 5.0 ‐ 4.7 1.0 ‐
5/12/2015 15.1.14C 4127 <MDL 7.81 70.0 0.175 73434 3.39 <MDL 24.9 35.1 10842 747 <MDL 32494 323 <MDL 904 13.7 351 19.6 535 <MDL <MDL 1304 <MDL 82.3 136 <MDL
5/12/2015 15.1.14C 3848 <MDL 7.27 64.6 0.160 73671 3.19 <MDL 23.3 32.6 10136 713 <MDL 31817 306 <MDL 865 13.3 315 20.9 498 <MDL <MDL 1358 8.87 79.2 129 <MDL
difference 279 ‐ 0.54 5.4 0.015 237 0.20 ‐ 1.7 2.5 706 34 ‐ 677 17 ‐ 39 0.4 36 1.3 37 ‐ ‐ 54 ‐ 3.1 8 ‐
% difference 6.8 ‐ 6.9 7.8 8.6 0.3 5.8 ‐ 6.6 7.0 6.5 4.5 ‐ 2.1 5.2 ‐ 4.3 2.9 10.2 6.5 6.9 ‐ ‐ 4.1 ‐ 3.7 5.7 ‐
7/15/2011 15.1.16B 4973 <MDL 7.98 67.3 0.208 41383 2.96 <MDL 11.3 13.2 10022 1260 <MDL 20957 539 <MDL 120 12.4 645 17.0 447 <MDL <MDL 1474 <MDL 23.7 115 <MDL
7/15/2011 15.1.16B 5154 <MDL 8.24 68.0 0.221 45360 2.97 <MDL 14.1 13.2 9928 1292 <MDL 22899 516 <MDL 125 10.3 713 15.5 463 <MDL <MDL 1554 <MDL 25.1 116 <MDL
difference 181 ‐ 0.25 0.6 0.013 3977 0.01 ‐ 2.7 0.0 94 33 ‐ 1942 23 ‐ 5 2.1 69 1.5 15 ‐ ‐ 80 ‐ 1.3 1 ‐
% difference 3.6 ‐ 3.2 0.9 6.4 9.6 0.3 ‐ 24.1 0.2 0.9 2.6 ‐ 9.3 4.3 ‐ 3.8 16.8 10.6 8.8 3.4 ‐ ‐ 5.4 ‐ 5.7 0.9 ‐
5/12/2015 15.1.16B 5200 <MDL 6.64 64.9 0.217 42889 2.96 <MDL 12.7 14.3 9944 792 <MDL 22319 492 <MDL 310 9.53 502 15.2 408 <MDL <MDL 1393 <MDL 29.5 112 <MDL
5/12/2015 15.1.16B 4962 <MDL 6.37 64.4 0.217 43878 2.74 <MDL 11.3 14.3 9796 758 <MDL 22030 446 <MDL 314 8.91 500 28.5 393 <MDL <MDL 1323 14.6 29.6 100 <MDL
difference 237 ‐ 0.27 0.4 0.001 989 0.22 ‐ 1.4 0.0 148 33 ‐ 289 46 ‐ 4 0.6 3 13.3 15 ‐ ‐ 70 ‐ 0.1 12 ‐
% difference 4.6 ‐ 4.1 0.7 0.4 2.3 7.6 ‐ 10.7 0.3 1.5 4.2 ‐ 1.3 9.3 ‐ 1.2 6.6 0.5 87.3 3.8 ‐ ‐ 5.1 ‐ 0.4 11.0 ‐
7/15/2011 15.1.16C 4667 <MDL 6.15 70.6 0.243 41981 2.79 <MDL 13.2 15.0 9122 839 <MDL 21017 489 <MDL 315 9.70 555 17.5 441 <MDL <MDL 1146 <MDL 39.4 98.5 <MDL
7/15/2011 15.1.16C 5232 <MDL 6.55 73.0 0.240 41594 3.03 <MDL 12.9 15.7 9835 958 <MDL 20574 496 <MDL 333 10.1 585 20.4 465 <MDL <MDL 1424 <MDL 39.7 118 <MDL
difference 565 ‐ 0.39 2.3 0.002 386 0.25 ‐ 0.3 0.7 713 119 ‐ 442 6 ‐ 18 0.4 30 2.9 24 ‐ ‐ 278 ‐ 0.3 19 ‐
% difference 12.1 ‐ 6.4 3.3 1.0 0.9 8.8 ‐ 2.6 4.3 7.8 14.2 ‐ 2.1 1.3 ‐ 5.9 3.8 5.4 16.8 5.3 ‐ ‐ 24.3 ‐ 0.9 19.4 ‐
5/12/2015 15.1.16C 5395 <MDL 5.71 77.5 0.255 44630 3.18 1.49 10.3 16.2 10326 806 <MDL 23025 583 <MDL 301 12.4 588 18.0 378 <MDL <MDL 1258 <MDL 34.5 112 <MDL
5/12/2015 15.1.16C 5535 <MDL 5.86 71.9 0.249 41868 3.19 <MDL 12.0 17.4 10728 835 <MDL 22441 493 <MDL 308 11.4 553 17.7 414 <MDL <MDL 1309 <MDL 34.3 119 <MDL
difference 140 ‐ 0.15 5.6 0.005 2762 0.02 ‐ 1.6 1.2 402 29 ‐ 584 91 ‐ 6 1.0 35 0.3 36 ‐ ‐ 51 ‐ 0.2 7 ‐
% difference 2.6 ‐ 2.6 7.3 2.1 6.2 0.6 ‐ 15.8 7.7 3.9 3.6 ‐ 2.5 15.5 ‐ 2.1 8.0 5.9 1.8 9.6 ‐ ‐ 4.0 ‐ 0.6 6.1 ‐
5/12/2015 19.1.1C 5098 <MDL 6.55 66.8 0.234 37784 2.81 <MDL 10.5 16.1 9425 992 <MDL 18800 412 <MDL 665 9.38 656 15.3 455 <MDL <MDL 1342 <MDL 23.3 115 <MDL
5/12/2015 19.1.1C 4965 <MDL 6.42 65.1 0.230 38409 2.91 <MDL 9.82 15.5 9431 934 <MDL 18852 414 <MDL 642 9.32 646 15.3 462 <MDL <MDL 1345 <MDL 24.0 115 <MDL
difference 133 ‐ 0.13 1.7 0.004 625 0.10 ‐ 0.7 0.6 7 58 ‐ 53 2 ‐ 23 0.1 11 0.0 7 ‐ ‐ 3 ‐ 0.7 0 ‐
% difference 2.6 ‐ 2.0 2.5 1.7 1.7 3.5 ‐ 6.5 3.8 0.1 5.9 ‐ 0.3 0.6 ‐ 3.5 0.7 1.6 0.1 1.6 ‐ ‐ 0.2 ‐ 3.0 0.1 ‐
7/14/2011 19.1.1E 12210 <MDL 9.48 105 0.695 5843 5.25 <MDL 20.1 16.2 19392 1921 <MDL 4542 449 <MDL 134 17.7 516 24.5 375 <MDL <MDL 1484 <MDL 27.2 53.5 <MDL
7/14/2011 19.1.1E 12047 <MDL 9.33 103 0.686 6301 5.37 <MDL 19.3 15.9 18695 1841 <MDL 4786 441 <MDL 130 17.4 510 24.0 372 <MDL <MDL 1523 <MDL 26.9 53.5 <MDL
difference 163 ‐ 0.15 1.7 0.009 459 0.12 ‐ 0.8 0.3 697 80 ‐ 245 8 ‐ 4 0.4 6 0.5 3 ‐ ‐ 40 ‐ 0.2 0.0 ‐
% difference 1.3 ‐ 1.5 1.6 1.3 7.9 2.3 ‐ 4.0 2.1 3.6 4.2 ‐ 5.4 1.7 ‐ 2.8 2.2 1.1 2.0 0.8 ‐ ‐ 2.7 ‐ 0.9 0.0 ‐
7/14/2011 19.1.3A 10708 <MDL 9.69 81.8 0.577 20269 5.19 <MDL 17.7 15.3 18839 1709 <MDL 10887 486 <MDL 1011 19.4 396 48.7 264 <MDL <MDL 1264 23.0 27.3 66.7 <MDL
7/14/2011 19.1.3A 11779 <MDL 11.8 83.1 0.603 19009 5.22 <MDL 21.3 16.6 19670 1912 11.5 10561 447 <MDL 1036 20.6 394 31.3 277 <MDL <MDL 1289 9.16 27.6 83.1 <MDL
difference 1071 ‐ 2.1 1.3 0.025 1260 0.04 ‐ 3.5 1.2 830 202 ‐ 326 39 ‐ 25 1.2 2 17.4 13 ‐ ‐ 25 13.9 0.3 16.4 ‐
% difference 10.0 ‐ 21.8 1.6 4.4 6.2 0.7 ‐ 20.0 7.9 4.4 11.8 ‐ 3.0 8.1 ‐ 2.5 6.3 0.6 35.7 4.8 ‐ ‐ 2.0 60.2 1.0 24.6 ‐
Highlighted cells represent > +/‐25% difference, with at least one result  > 10xMDL
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Al As B Ba Be Ca Cd Co Cr Cu Fe K Li Mg Mn Mo Na Ni P Pb S Sb Se Si Sn Sr Ti Tl
MDL (soil): 3.6‐3.7 11 2.3 0.084‐0.086 0.054‐0.055 2.9 1.2 1.3 0.57‐0.59 0.16 2.4 1.6 11 2.7 0.15 2.2 3.5‐3.6 4.2‐4.3 7.2‐7.4 4.0‐4.1 22 5.8‐6.0 13 6.5‐6.7 8.5‐8.7 0.036‐0.037 0.055‐0.056 1.7
Date collected Sample location mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
5/12/2015 19.1.3A 9273 <MDL 7.71 73.3 0.495 11439 4.19 <MDL 18.5 15.6 15123 1184 <MDL 6888 330 <MDL 1368 21.2 349 25.7 353 <MDL <MDL 1284 <MDL 25.3 52.9 <MDL
5/12/2015 19.1.3A 10176 <MDL 9.63 76.1 0.510 11725 4.35 <MDL 20.8 16.4 16649 1399 <MDL 7239 389 <MDL 1386 22.3 373 25.8 364 <MDL <MDL 1519 <MDL 25.7 68.9 <MDL
difference 903 ‐ 1.93 2.8 0.014 286 0.16 ‐ 2.4 0.8 1526 215 ‐ 351 59 ‐ 18 1.2 24 0.1 11 ‐ ‐ 235 ‐ 0.4 15.9 ‐
% difference 9.7 ‐ 25.0 3.8 2.9 2.5 3.9 ‐ 12.8 5.2 10.1 18.1 ‐ 5.1 17.8 ‐ 1.3 5.5 6.8 0.4 3.2 ‐ ‐ 18.3 ‐ 1.5 30.1 ‐
7/14/2011 19.1.5B 5777 <MDL 5.55 58.5 0.261 42624 3.02 <MDL 11.7 13.4 10692 995 <MDL 20704 433 <MDL 268 11.2 401 18.0 271 <MDL <MDL 1332 <MDL 28.1 93.2 <MDL
7/14/2011 19.1.5B 6099 <MDL 5.53 62.9 0.283 40376 3.02 <MDL 11.5 13.7 11116 1061 <MDL 20437 460 <MDL 277 11.7 417 17.7 278 <MDL <MDL 1319 <MDL 27.8 88.6 <MDL
difference 321 ‐ 0.02 4.4 0.022 2248 0.00 ‐ 0.2 0.4 424 67 ‐ 267 27 ‐ 10 0.5 16 0.3 7 ‐ ‐ 12 ‐ 0.3 4.7 ‐
% difference 5.6 ‐ 0.4 7.5 8.6 5.3 0.1 ‐ 1.8 2.7 4.0 6.7 ‐ 1.3 6.2 ‐ 3.6 4.5 4.1 1.8 2.4 ‐ ‐ 0.9 ‐ 0.9 5.0 ‐
5/12/2015 19.1.5B 4941 <MDL 4.23 58.9 0.214 40501 2.65 <MDL 9.74 14.4 9663 698 <MDL 19931 519 <MDL 690 9.14 404 12.4 257 <MDL <MDL 1272 <MDL 27.1 103 <MDL
5/12/2015 19.1.5B 5061 <MDL 4.30 57.5 0.209 43857 2.73 <MDL 10.8 16.2 9435 730 <MDL 20991 410 <MDL 714 9.83 391 11.9 262 <MDL <MDL 1402 <MDL 27.8 108 <MDL
difference 120 ‐ 0.06 1.3 0.005 3357 0.07 ‐ 1.1 1.8 229 31 ‐ 1060 110 ‐ 24 0.7 13 0.5 5 ‐ ‐ 130 ‐ 0.7 5 ‐
% difference 2.4 ‐ 1.5 2.3 2.5 8.3 2.7 ‐ 10.9 12.7 2.4 4.5 ‐ 5.3 21.1 ‐ 3.5 7.5 3.2 4.3 2.0 ‐ ‐ 10.2 ‐ 2.4 4.4 ‐
7/14/2011 19.1.7A 11986 <MDL 11.6 92.6 0.585 27610 5.37 <MDL 24.0 25.2 18156 1855 14.0 15063 472 <MDL 1564 22.6 442 31.5 368 <MDL <MDL 1354 <MDL 30.4 96.4 <MDL
7/14/2011 19.1.7A 11663 <MDL 10.6 93.8 0.586 26723 5.41 1.64 21.2 25.9 18455 1812 14.0 14495 514 <MDL 1612 21.7 439 34.0 356 <MDL <MDL 1172 <MDL 29.9 86.6 <MDL
difference 323 ‐ 1.0 1.2 0.001 887 0.04 ‐ 2.7 0.7 299 43 0.0 568 42 ‐ 49 1.0 4 2.5 13 ‐ ‐ 182 ‐ 0.5 9.8 ‐
% difference 2.7 ‐ 8.2 1.3 0.1 3.2 0.8 ‐ 11.4 2.9 1.6 2.3 0.1 3.8 8.9 ‐ 3.1 4.3 0.8 8.0 3.4 ‐ ‐ 13.4 ‐ 1.5 10.1 ‐
5/12/2015 19.1.7A 11283 <MDL 12.7 83.8 0.551 36710 5.45 <MDL 22.1 22.6 18584 1927 15.8 17424 381 <MDL 1556 23.3 427 26.2 362 <MDL <MDL 1232 <MDL 36.0 97.0 <MDL
5/12/2015 19.1.7A 11480 <MDL 12.4 84.7 0.560 36181 5.67 <MDL 22.1 23.0 19081 1899 15.7 17264 381 <MDL 1586 22.9 435 33.3 360 <MDL <MDL 1083 <MDL 36.3 93.2 <MDL
difference 197 ‐ 0.3 0.9 0.009 530 0.22 ‐ 0.1 0.4 497 28 0.1 160 0 ‐ 30 0.5 7 7.0 2 ‐ ‐ 149 ‐ 0.3 3.8 ‐
% difference 1.7 ‐ 2.4 1.1 1.6 1.4 4.0 ‐ 0.2 2.0 2.7 1.5 0.6 0.9 0.1 ‐ 1.9 2.1 1.7 26.7 0.7 ‐ ‐ 12.1 ‐ 0.8 3.9 ‐
7/14/2011 19.1.8E 14658 <MDL 10.6 104 0.787 13351 7.37 <MDL 25.7 23.7 23785 1544 19.9 11118 497 <MDL 141 36.4 450 24.7 264 <MDL <MDL 1247 <MDL 23.2 45.2 <MDL
7/14/2011 19.1.8E 14991 <MDL 12.5 105 0.796 14432 7.49 <MDL 25.9 24.8 24635 1763 21.6 11499 538 <MDL 149 36.6 421 25.1 271 <MDL <MDL 1313 <MDL 23.7 50.5 <MDL
difference 333 ‐ 1.8 1 0.009 1082 0.12 ‐ 0.3 1.2 850 218 1.6 382 40 ‐ 8 0.2 28 0.4 7 ‐ ‐ 66 ‐ 0.5 5.3 ‐
% difference 2.3 ‐ 17.4 1.0 1.2 8.1 1.7 ‐ 1.1 4.9 3.6 14.1 8.2 3.4 8.1 ‐ 5.5 0.6 6.3 1.8 2.6 ‐ ‐ 5.3 ‐ 2.0 11.6 ‐
5/12/2015 19.1.8E 16245 <MDL 13.0 119 0.831 7930 7.54 <MDL 27.2 23.7 25784 1761 21.6 9037 600 <MDL 172 40.7 334 23.7 195 <MDL <MDL 1148 <MDL 22.3 51.3 <MDL
5/12/2015 19.1.8E 16789 <MDL 14.2 118 0.841 7854 7.53 <MDL 27.9 23.0 26314 1806 21.4 9176 554 <MDL 167 38.8 339 24.6 198 <MDL <MDL 1416 <MDL 22.0 57.8 <MDL
difference 544 ‐ 1.2 1 0.009 76 0.01 ‐ 0.7 0.6 530 46 0.2 138 47 ‐ 5 1.9 4 0.9 3 ‐ ‐ 268 ‐ 0.3 6.4 ‐
% difference 3.3 ‐ 9.2 0.9 1.1 1.0 0.1 ‐ 2.7 2.7 2.1 2.6 1.0 1.5 7.8 ‐ 2.9 4.6 1.3 3.8 1.4 ‐ ‐ 23.4 ‐ 1.2 12.5 ‐
5/12/2015 19.1.10A 11986 <MDL 12.2 81.8 0.624 34751 4.53 <MDL 21.1 18.4 20343 1697 <MDL 18545 485 <MDL 2151 22.7 353 26.9 309 <MDL <MDL 1462 <MDL 35.6 86.7 <MDL
5/12/2015 19.1.10A 10860 <MDL 10.4 81.2 0.590 33565 4.32 <MDL 19.9 18.0 19677 1447 <MDL 17318 444 <MDL 2185 22.9 338 28.0 286 <MDL <MDL 1367 <MDL 35.7 64.7 <MDL
difference 1126 ‐ 1.8 0.6 0.035 1186 0.21 ‐ 1.1 0.3 667 249 ‐ 1227 41 ‐ 34 0.2 15 1.1 23 ‐ ‐ 94 ‐ 0.1 22.1 ‐
% difference 9.4 ‐ 14.7 0.8 5.6 3.4 4.7 ‐ 5.4 1.8 3.3 14.7 ‐ 6.6 8.6 ‐ 1.6 0.7 4.3 3.9 7.4 ‐ ‐ 6.5 ‐ 0.4 25.5 ‐
7/14/2011 19.1.10D 5175 <MDL 6.58 65.6 0.247 39849 2.45 <MDL 10.1 13.6 10771 713 <MDL 21613 541 <MDL 118 10.0 589 14.4 370 <MDL <MDL 1265 <MDL 24.5 95.6 <MDL
7/14/2011 19.1.10D 5287 <MDL 6.29 67.0 0.264 38865 2.54 <MDL 10.1 13.9 10638 728 <MDL 20552 539 <MDL 112 10.1 580 14.9 371 <MDL <MDL 1262 <MDL 24.8 98.0 <MDL
difference 111 ‐ 0.29 1.4 0.018 984 0.08 ‐ 0.0 0.3 133 16 ‐ 1061 2 ‐ 5 0.1 9 0.5 1 ‐ ‐ 3 ‐ 0.4 2.4 ‐
% difference 2.1 ‐ 4.4 2.1 7.2 2.5 3.4 ‐ 0.1 1.9 1.2 2.2 ‐ 4.9 0.4 ‐ 4.4 1.0 1.5 3.5 0.3 ‐ ‐ 0.2 ‐ 1.5 2.5 ‐
7/14/2011 19.1.11A 10162 <MDL 11.0 77.1 0.509 38046 4.01 <MDL 18.5 15.5 18302 1278 <MDL 19688 549 <MDL 1610 19.0 288 27.8 279 <MDL <MDL 1687 <MDL 31.5 61.2 <MDL
7/14/2011 19.1.11A 10410 <MDL 10.6 77.4 0.515 37796 4.07 <MDL 19.5 16.0 18825 1290 <MDL 20024 548 <MDL 1654 19.7 298 24.0 293 <MDL <MDL 1523 <MDL 31.8 58.5 <MDL
difference 248 ‐ 0.4 0.3 0.005 250 0.06 ‐ 1.0 0.5 523 12 ‐ 336 0 ‐ 44 0.6 10 3.8 14 ‐ ‐ 164 ‐ 0.2 2.7 ‐
% difference 2.4 ‐ 3.7 0.3 1.1 0.7 1.6 ‐ 5.3 3.2 2.9 0.9 ‐ 1.7 0.1 ‐ 2.7 3.2 3.3 13.6 5.0 ‐ ‐ 9.7 ‐ 0.8 4.4 ‐
5/12/2015 19.1.11E 11817 <MDL 11.8 86.6 0.613 27240 4.58 <MDL 20.8 19.2 22107 1585 <MDL 17067 699 <MDL 131 22.6 343 39.6 287 <MDL <MDL 1603 <MDL 24.0 59.5 <MDL
5/12/2015 19.1.11E 12061 <MDL 12.8 87.9 0.630 27627 4.65 <MDL 20.2 19.5 22133 1658 <MDL 17005 718 <MDL 133 23.0 342 41.0 303 <MDL <MDL 1493 <MDL 24.2 64.3 <MDL
difference 244 ‐ 1.0 1.4 0.017 387 0.07 ‐ 0.6 0.3 26 72 ‐ 62 19 ‐ 2 0.3 1 1.4 15 ‐ ‐ 110 ‐ 0.2 4.8 ‐
% difference 2.1 ‐ 8.2 1.6 2.8 1.4 1.6 ‐ 2.9 1.5 0.1 4.6 ‐ 0.4 2.8 ‐ 1.4 1.5 0.2 3.6 5.4 ‐ ‐ 6.9 ‐ 0.8 8.1 ‐
% diff min 0.0 2.6 0.2 0.0 0.1 0.1 0.1 ‐ 0.1 0.1 0.0 0.2 0.1 0.0 0.1 0.5 0.0 0.0 0.1 0.0 0.0 ‐ ‐ 0.0 6.2 0.0 0.0 ‐
% diff max 16.3 3.2 26.3 25.4 8.6 19.9 13.5 ‐ 24.8 12.7 10.3 21.5 15.4 15.8 21.1 9.6 22.0 120.9 13.3 87.5 17.4 ‐ ‐ 33.9 68.1 8.3 42.4 ‐
% diff ave 4.3 2.9 6.4 3.0 2.6 3.3 2.9 ‐ 6.1 3.1 3.0 6.0 4.5 3.7 4.3 5.4 3.3 6.3 3.1 10.0 3.8 ‐ ‐ 5.3 39.0 2.0 10.5 ‐
Highlighted cells represent > +/‐25% difference, with at least one result  > 10xMDL
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MDL (soil):
Date collected Sample location
7/13/2011 7B.1.2B
7/13/2011 7B.1.2B
difference
% difference
5/12/2015 7B.1.2B
5/12/2015 7B.1.2B
difference
% difference
7/13/2011 7B.1.2E
7/13/2011 7B.1.2E
difference
% difference
5/12/2015 7B.1.2E
5/12/2015 7B.1.2E
difference
% difference
7/13/2011 7B.2.1E
7/13/2011 7B.2.1E
difference
% difference
5/12/2015 7B.2.1E
5/12/2015 7B.2.1E
difference
% difference
7/13/2011 7B.2.3E
7/13/2011 7B.2.3E
difference
% difference
5/12/2015 7B.2.3E
5/12/2015 7B.2.3E
difference
% difference
7/13/2011 7B.S.1B
7/13/2011 7B.S.1B
difference
% difference
5/12/2015 7B.S.1B
5/12/2015 7B.S.1B
difference
% difference
7/13/2011 7B.S.2E
7/13/2011 7B.S.2E
difference
% difference
5/12/2015 7B.S.2E
5/12/2015 7B.S.2E
difference
% difference
7/13/2011 9.1.1D
7/13/2011 9.1.1D
difference
% difference
5/13/2015 9.1.2A
5/13/2015 9.1.2A
difference
% difference
7/13/2011 9.2.2A
7/13/2011 9.2.2A
difference
% difference
5/13/2015 9.2.2A
5/13/2015 9.2.2A
difference
% difference
V Zn
4.6‐4.7 0.82‐0.99
mg/kg mg/kg
mean relative % difference 
between original and duplicate 
sample
16.2 51.0
15.8 48.7
0.4 2.3
2.2 4.5 12.56
14.8 51.7
15.1 51.8
0.3 0.1
1.8 0.3 2.14
19.6 94.7
21.3 97.6
1.7 2.9
8.6 3.1 9.59
19.7 95.2
19.6 95.9
0.0 0.7
0.2 0.8 2.94
19.9 98.4
19.7 96.1
0.2 2.3
1.2 2.4 4.47
19.7 102
18.6 95.7
1.1 6
5.6 6.1 4.78
22.6 72.8
22.2 74.3
0.4 1.5
1.7 2.1 4.04
23.4 74.0
20.5 71.9
2.9 2.1
12.4 2.9 6.90
15.9 47.3
15.3 47.0
0.7 0.3
4.2 0.7 3.19
16.1 73.4
16.3 71.4
0.2 2.0
1.1 2.7 2.25
18.7 79.4
18.7 85.8
0.0 6.4
0.2 8.0 2.75
19.5 99.6
18.8 100
0.7 1
3.3 0.7 4.25
15.3 44.4
16.4 47.5
1.0 3.0
6.8 6.8 5.67
23.0 142
23.8 143
0.7 1
3.1 0.8 2.97
25.0 125
23.7 124
1.4 0
5.4 0.4 3.98
21.9 118
20.4 119
1.5 1
6.9 0.7 5.24
Highlighted cells represent > +/‐25% difference, with at least one result  > 10xMDL
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MDL (soil):
Date collected Sample location
7/13/2011 9.2.3E
7/13/2011 9.2.3E
difference
% difference
5/13/2015 9.2.3E
5/13/2015 9.2.3E
difference
% difference
7/13/2011 9.3.2D
7/13/2011 9.3.2D
difference
% difference
5/13/2015 9.3.2D
5/13/2015 9.3.2D
difference
% difference
7/13/2011 9.4.1C
7/13/2011 9.4.1C
difference
% difference
5/13/2015 9.4.1C
5/13/2015 9.4.1C
difference
% difference
7/13/2011 9.4.1E
7/13/2011 9.4.1E
difference
% difference
5/13/2015 9.4.1E
5/13/2015 9.4.1E
difference
% difference
7/13/2011 9.4.3D
7/13/2011 9.4.3D
difference
% difference
5/13/2015 9.4.3E
5/13/2015 9.4.3E
difference
% difference
7/13/2011 9.5.1E
7/13/2011 9.5.1E
difference
% difference
5/13/2015 9.5.1E
5/13/2015 9.5.1E
difference
% difference
7/14/2011 9.5.3E
7/14/2011 9.5.3E
difference
% difference
5/13/2015 9.5.3E
5/13/2015 9.5.3E
difference
% difference
7/14/2011 9.6.2B
7/14/2011 9.6.2B
difference
% difference
5/13/2015 9.6.2B
5/13/2015 9.6.2B
difference
% difference
V Zn
4.6‐4.7 0.82‐0.99
mg/kg mg/kg
mean relative % difference 
between original and duplicate 
sample
26.2 78.5
27.7 79.9
1.5 1.3
5.6 1.7 6.45
24.2 83.6
23.8 85.5
0.3 2.0
1.4 2.4 3.52
17.8 51.0
18.3 53.4
0.4 2.4
2.5 4.7 6.13
15.5 51.3
16.9 56.3
1.4 5.0
9.1 9.7 9.10
18.1 51.6
18.1 51.6
0.0 0.0
0.0 0.0 3.32
18.6 58.7
19.1 59.3
0.5 0.6
2.9 1.0 4.15
29.5 79.9
28.6 80.2
0.9 0.3
2.9 0.4 2.46
29.6 78.0
29.8 80.4
0.1 2.4
0.4 3.0 1.94
18.3 50.3
17.7 50.2
0.6 0.1
3.5 0.3 6.37
32.7 67.2
32.2 67.2
0.6 0.0
1.7 0.0 2.36
27.4 64.7
30.3 67.4
3.0 2.6
10.8 4.1 9.98
28.7 66.6
30.0 66.3
1.3 0.3
4.5 0.5 4.35
30.9 63.6
30.3 64.2
0.7 0.5
2.2 0.9 3.94
29.2 69.6
29.4 70.0
0.2 0.4
0.7 0.6 3.22
18.2 49.3
18.2 48.5
0.0 0.9
0.3 1.8 3.07
19.3 55.6
18.5 55.1
0.8 0.4
4.2 0.8 4.17
Highlighted cells represent > +/‐25% difference, with at least one result  > 10xMDL
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MDL (soil):
Date collected Sample location
7/14/2011 9.6.3D
7/14/2011 9.6.3D
difference
% difference
5/13/2015 9.6.3D
5/13/2015 9.6.3D
difference
% difference
7/14/2011 9.7.2A
7/14/2011 9.7.2A
difference
% difference
5/13/2015 9.7.2A
5/13/2015 9.7.2A
difference
% difference
5/13/2015 9.7.3B
5/13/2015 9.7.3B
difference
% difference
7/14/2011 9.7.3E
7/14/2011 9.7.3E
difference
% difference
7/14/2011 9.8.1B
7/14/2011 9.8.1B
difference
% difference
5/13/2015 9.8.1B
5/13/2015 9.8.1B
difference
% difference
7/14/2011 9.8.2E
7/14/2011 9.8.2E
difference
% difference
5/13/2015 9.8.3C
5/13/2015 9.8.3C
difference
% difference
7/14/2011 9.8.4A
7/14/2011 9.8.4A
difference
% difference
5/13/2015 9.8.4A
5/13/2015 9.8.4A
difference
% difference
5/13/2015 9.9.2C
5/13/2015 9.9.2C
difference
% difference
7/14/2011 9.9.2E
7/14/2011 9.9.2E
difference
% difference
5/13/2015 9.9.3E
5/13/2015 9.9.3E
difference
% difference
7/15/2011 15.1.6E
7/15/2011 15.1.6E
difference
% difference
V Zn
4.6‐4.7 0.82‐0.99
mg/kg mg/kg
mean relative % difference 
between original and duplicate 
sample
19.8 45.2
19.7 44.9
0.0 0.2
0.2 0.5 6.15
17.2 69.3
18.4 71.5
1.2 2.2
7.0 3.1 3.40
26.9 95.6
26.0 93.2
0.9 2.4
3.3 2.5 3.09
27.2 89.9
28.5 91.1
1.2 1.2
4.6 1.3 4.54
22.0 104
22.0 110
0.0 6
0.1 5.9 3.85
29.4 88.5
27.7 86.3
1.7 2.2
5.9 2.5 4.88
20.7 67.2
20.5 67.2
0.2 0.0
0.8 0.0 3.18
19.4 79.3
20.4 77.4
1.0 1.9
5.2 2.4 4.45
25.8 82.9
26.9 79.3
1.1 3.6
4.2 4.3 3.44
21.1 72.6
21.0 72.3
0.2 0.4
0.7 0.5 1.74
19.8 91.8
21.4 84.7
1.6 7.1
7.8 7.7 5.66
21.6 91.0
22.2 92.5
0.6 1.5
2.8 1.7 2.57
20.2 76.8
21.1 77.1
0.9 0.3
4.5 0.4 3.32
17.9 48.5
17.7 49.2
0.2 0.7
1.2 1.5 7.74
22.6 143
22.6 122
0.0 21
0.2 14.7 5.74
29.5 315
29.5 316
0.1 1
0.2 0.2 1.85
Highlighted cells represent > +/‐25% difference, with at least one result  > 10xMDL
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MDL (soil):
Date collected Sample location
5/12/2015 15.1.6E
5/12/2015 15.1.6E
difference
% difference
7/15/2011 15.1.8E
7/15/2011 15.1.8E
difference
% difference
5/12/2015 15.1.8E
5/12/2015 15.1.8E
difference
% difference
7/15/2011 15.1.11A
7/15/2011 15.1.11A
difference
% difference
5/12/2015 15.1.11A
5/12/2015 15.1.11A
difference
% difference
7/15/2011 15.1.11E
7/15/2011 15.1.11E
difference
% difference
5/12/2015 15.1.11E
5/12/2015 15.1.11E
difference
% difference
7/15/2011 15.1.14C
7/15/2011 15.1.14C
difference
% difference
5/12/2015 15.1.14C
5/12/2015 15.1.14C
difference
% difference
7/15/2011 15.1.16B
7/15/2011 15.1.16B
difference
% difference
5/12/2015 15.1.16B
5/12/2015 15.1.16B
difference
% difference
7/15/2011 15.1.16C
7/15/2011 15.1.16C
difference
% difference
5/12/2015 15.1.16C
5/12/2015 15.1.16C
difference
% difference
5/12/2015 19.1.1C
5/12/2015 19.1.1C
difference
% difference
7/14/2011 19.1.1E
7/14/2011 19.1.1E
difference
% difference
7/14/2011 19.1.3A
7/14/2011 19.1.3A
difference
% difference
V Zn
4.6‐4.7 0.82‐0.99
mg/kg mg/kg
mean relative % difference 
between original and duplicate 
sample
30.8 296
28.4 298
2.4 2
7.7 0.6 6.13
25.5 64.5
24.7 64.0
0.8 0.4
3.1 0.7 1.90
25.0 70.5
25.2 70.8
0.2 0.4
0.9 0.6 3.04
19.3 120
18.4 125
0.9 5
4.6 4.5 5.12
20.0 107
19.9 112
0.1 5
0.5 4.7 5.05
20.7 170
19.7 160
1.0 10
4.9 6.0 6.38
19.6 112
18.9 114
0.7 1
3.4 1.2 4.91
12.9 92.2
14.0 92.4
1.1 0.2
8.8 0.3 2.92
14.8 214
14.1 196
0.8 18
5.2 8.6 5.94
15.2 47.0
16.9 46.9
1.7 0.1
10.9 0.2 6.15
16.9 50.3
15.2 50.3
1.7 0.0
9.9 0.0 7.84
14.9 50.7
16.6 51.6
1.7 0.9
11.5 1.7 7.31
17.5 58.5
18.2 59.9
0.7 1.5
3.8 2.5 5.26
16.2 47.5
15.6 47.7
0.5 0.2
3.2 0.4 2.05
27.2 51.9
26.8 51.3
0.4 0.6
1.5 1.1 2.48
24.8 59.1
26.3 61.0
1.5 1.8
6.1 3.1 10.81
Highlighted cells represent > +/‐25% difference, with at least one result  > 10xMDL
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MDL (soil):
Date collected Sample location
5/12/2015 19.1.3A
5/12/2015 19.1.3A
difference
% difference
7/14/2011 19.1.5B
7/14/2011 19.1.5B
difference
% difference
5/12/2015 19.1.5B
5/12/2015 19.1.5B
difference
% difference
7/14/2011 19.1.7A
7/14/2011 19.1.7A
difference
% difference
5/12/2015 19.1.7A
5/12/2015 19.1.7A
difference
% difference
7/14/2011 19.1.8E
7/14/2011 19.1.8E
difference
% difference
5/12/2015 19.1.8E
5/12/2015 19.1.8E
difference
% difference
5/12/2015 19.1.10A
5/12/2015 19.1.10A
difference
% difference
7/14/2011 19.1.10D
7/14/2011 19.1.10D
difference
% difference
7/14/2011 19.1.11A
7/14/2011 19.1.11A
difference
% difference
5/12/2015 19.1.11E
5/12/2015 19.1.11E
difference
% difference
% diff min
% diff max
% diff ave
V Zn
4.6‐4.7 0.82‐0.99
mg/kg mg/kg
mean relative % difference 
between original and duplicate 
sample
21.6 61.1
23.1 61.9
1.5 0.8
6.9 1.3 8.92
17.1 38.6
17.3 40.0
0.2 1.4
1.3 3.6 3.45
15.3 42.1
15.4 41.7
0.1 0.4
1.0 1.0 5.33
24.7 62.7
24.9 63.7
0.2 1.0
0.7 1.6 4.15
24.4 72.7
24.9 73.6
0.5 0.9
2.1 1.2 3.37
27.1 76.1
28.0 74.7
0.9 1.4
3.1 1.8 5.10
29.5 67.3
30.3 69.0
0.8 1.7
2.6 2.5 4.09
25.9 63.9
23.7 61.9
2.2 2.0
8.6 3.2 6.25
15.6 45.3
15.8 45.8
0.2 0.5
1.2 1.2 2.48
23.3 48.4
23.3 49.9
0.1 1.4
0.3 2.9 3.29
25.3 81.5
25.8 83.7
0.5 2.2
1.8 2.7 2.68
0.0 0.0 0.42
12.4 14.7 24.61
3.8 2.4 5.93
4.67
4.67
mean percent difference of 
all samples =
Highlighted cells represent > +/‐25% difference, with at least one result  > 10xMDL
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Found True Found True Found True Found True Found True Found True Found True Found True Found True Found True Found True
Standard reference #
Sample 
weight (g)
Extract 
volume (mL)
Final volume 
(mL) mg/kg mg/kg  % Rec mg/kg mg/kg  % Rec mg/kg mg/kg  % Rec mg/kg mg/kg  % Rec mg/kg mg/kg  % Rec mg/kg mg/kg  % Rec mg/kg mg/kg  % Rec mg/kg mg/kg  % Rec mg/kg mg/kg  % Rec mg/kg mg/kg  % Rec mg/kg mg/kg  % Rec
SRM D085 03022016 1.0131 14 100 5605 8060 69.5 99.4 113 87.9 99.5 99.1 100.4 135 155 87.0 96.9 109 88.9 5335 5850 91.2 65.4 67.5 96.8 82.5 100 82.5 151 164 91.8 116 128 90.7 11423 15200 75.2
SRM D087 03032016 1.0049 14 100 5262 7930 66.4 98.2 98.5 NR 143 137 104.0 302 308 98.1 62.6 66.0 94.8 6235 6610 94.3 144 146 98.4 147 162 90.9 176 182 96.6 105 106 99.4 10795 14400 75.0
SRM D085 03042016‐A 1.003 14 100 6151 8060 76.3 111 113 98.3 105 99.1 106.2 146 155 94.3 105 109 96.6 5738 5850 98.1 69.2 67.5 102.5 85.5 100 85.5 161 164 98.3 125 128 97.4 12286 15200 80.8
SRM D085 03042016‐B 1.0086 14 100 6303 8060 78.2 110 113 97.4 108 99.1 108.5 149 155 96.0 107 109 98.0 5804 5850 99.2 69.4 67.5 102.8 82.6 100 82.6 163 164 99.3 127 128 99.5 12702 15200 83.6
SRM D087 03102016‐A 1.0067 14 100 6159 7930 77.7 101 98.5 NR 149 137 108.8 323 308 104.9 66.1 66.0 100.2 6237 6610 94.4 156 146 106.7 154 162 94.9 186 182 102.3 112 106 105.8 12100 14400 84.0
SRM D087 03102016‐B 0.9998 14 100 5852 7930 73.8 96.6 98.5 NR 141 137 102.9 309 308 100.3 62.1 66.0 94.1 5988 6610 90.6 145 146 99.1 147 162 90.9 178 182 98.0 105 106 98.6 11881 14400 82.5
SRM D085 03092016‐A 1.0009 14 100 6505 8060 80.7 111 113 98.3 109 99.1 109.5 149 155 96.3 104 109 95.8 5840 5850 99.8 70.6 67.5 104.6 88.6 100 88.6 164 164 99.7 128 128 100.2 13189 15200 86.8
SRM D085 03092016‐B 1.0016 14 100 6694 8060 83.0 122 113 108.3 115 99.1 116.5 164 155 105.6 114 109 104.8 6062 5850 103.6 75.8 67.5 112.3 96.3 100 96.3 177 164 107.8 139 128 108.7 13565 15200 89.2
SRM D087 03112016‐A 1.0120 14 100 5722 7930 72.2 101 98.5 NR 143 137 104.2 308 308 100.1 63.1 66.0 95.7 6112 6610 92.5 146 146 100.2 152 162 93.7 183 182 100.5 105 106 99.5 11545 14400 80.2
SRM D087 03112016‐B 1.0026 14 100 5833 7930 73.6 98.9 98.5 NR 139 137 101.5 311 308 101.0 61.7 66.0 93.5 5767 6610 87.2 143 146 97.9 145 162 89.3 172 182 94.4 107 106 101.0 11259 14400 78.2
SRM D087 03142016‐A 1.001 14 100 6548 7930 82.6 92.3 98.5 NR 139 137 101.3 293 308 95.0 60.7 66.0 91.9 5944 6610 89.9 143 146 98.0 145 162 89.8 172 182 94.8 104 106 97.9 12824 14400 89.1
SRM D087 03142016‐B 1.0097 14 100 5428 7930 68.4 91.1 98.5 NR 135 137 98.7 284 308 92.3 59.7 66.0 90.5 5783 6610 87.5 139 146 95.4 141 162 87.3 168 182 92.4 100.0 106 94.3 10635 14400 73.9
SRM D087 04212016 1.0010 14 100 5742 7930 72.4 98.3 98.5 NR 142 137 103.7 293 308 95.2 63.8 66.0 96.7 6267 6610 94.8 141 146 96.7 142 162 87.4 181 182 99.5 99.5 106 93.8 11296 14400 78.4
SRM D087 04262016 1.0010 14 100 5642 7930 71.2 94.9 98.5 NR 141 137 103.1 293 308 95.0 62.9 66.0 95.3 6112 6610 92.5 140 146 96.1 138 162 85.4 175 182 96.4 101 106 95.1 11093 14400 77.0
SRM D087 03162016‐A 1.0017 14 100 6286 7930 79.3 99.6 98.5 NR 143 137 104.1 314 308 102.1 62.0 66.0 93.9 6330 6610 95.8 140 146 96.1 146 162 90.0 177 182 97.2 106 106 100.0 12932 14400 89.8
SRM D087 03162016‐B 1.0122 14 100 5644 7930 71.2 98.0 98.5 NR 140 137 101.8 299 308 97.1 61.5 66.0 93.2 6284 6610 95.1 145 146 99.6 145 162 89.4 175 182 96.2 102 106 96.2 11184 14400 77.7
SRM D087 03172016‐A 1.0000 14 100 5810 7930 73.3 94.1 98.5 NR 139 137 101.4 298 308 96.8 61.2 66.0 92.8 5833 6610 88.2 143 146 97.8 145 162 89.6 169 182 92.6 105 106 98.6 11321 14400 78.6
SRM D087 03172016‐B 1.0033 14 100 6850 7930 86.4 96.9 98.5 NR 144 137 104.9 321 308 104.2 62.9 66.0 95.4 5972 6610 90.3 142 146 97.4 147 162 90.5 173 182 95.0 108 106 102.0 13208 14400 91.7
SRM D087 03182016‐A 1.0032 14 100 6307 7930 79.5 97.5 98.5 NR 140 137 101.9 317 308 102.9 64.4 66.0 97.6 5999 6610 90.8 141 146 96.8 139 162 85.8 174 182 95.6 105 106 99.4 12048 14400 83.7
SRM D087 03182016‐B 1.0014 14 100 6071 7930 76.6 94.0 98.5 NR 137 137 99.9 306 308 99.3 62.2 66.0 94.2 5841 6610 88.4 136 146 93.2 138 162 85.4 166 182 91.2 104 106 98.5 11728 14400 81.4
SRM D087 04272016 1.0163 14 100 6219 7930 78.4 93.0 98.5 NR 136 137 99.5 289 308 93.9 61.4 66.0 93.1 5589 6610 84.6 135 146 92.4 134 162 82.5 168 182 92.4 97.8 106 92.2 11623 14400 80.7
SRM D087 03212016‐B 1.0001 14 100 6263 7930 79.0 91.4 98.5 NR 135 137 98.3 284 308 92.1 61.1 66.0 92.6 5797 6610 87.7 135 146 92.5 133 162 81.9 167 182 92.0 100 106 94.5 11987 14400 83.2
SRM D087 03222016‐A 1.0133 14 100 6010 7930 75.8 92.0 98.5 NR 135 137 98.7 293 308 95.2 61.8 66.0 93.6 5726 6610 86.6 138 146 94.5 139 162 85.5 166 182 91.4 100.0 106 94.3 11372 14400 79.0
SRM D087 03222016‐B 0.9960 14 100 6263 7930 79.0 94.1 98.5 NR 136 137 99.6 294 308 95.4 62.0 66.0 93.9 5672 6610 85.8 134 146 92.0 138 162 85.0 164 182 90.0 103 106 97.2 11963 14400 83.1
SRM D087 03232016‐A 0.9994 14 100 7561 7930 95.3 96.9 98.5 NR 144 137 105.3 297 308 96.4 63.3 66.0 95.9 6152 6610 93.1 143 146 97.9 142 162 87.6 179 182 98.2 103 106 97.4 14302 14400 99.3
SRM D087 03232016‐B 1.0022 14 100 7494 7930 94.5 93.5 98.5 NR 141 137 103.1 303 308 98.2 62.9 66.0 95.4 6055 6610 91.6 141 146 96.9 138 162 85.0 174 182 95.4 102 106 95.8 14113 14400 98.0
SRM D087 03242016‐A 0.9989 14 100 5974 7930 75.3 93.9 98.5 NR 137 137 100.3 279 308 90.6 62.2 66.0 94.2 5690 6610 86.1 139 146 95.3 140 162 86.6 167 182 91.6 139 106 131.1 10935 14400 75.9
SRM D087 03242016‐B 1.0064 14 100 6274 7930 79.1 91.4 98.5 NR 137 137 99.8 289 308 93.9 60.3 66.0 91.3 5772 6610 87.3 145 146 99.6 148 162 91.3 161 182 88.7 102 106 96.3 11319 14400 78.6
SRM D087 03282016‐A 1.0062 14 100 6571 7930 82.9 95.5 98.5 NR 143 137 104.7 294 308 95.5 63.3 66.0 96.0 5794 6610 87.7 140 146 95.6 141 162 86.8 173 182 95.1 107 106 101.1 13251 14400 92.0
SRM D087 03282016‐B 1.0127 14 100 6033 7930 76.1 98.3 98.5 NR 142 137 103.5 304 308 98.7 63.4 66.0 96.0 6027 6610 91.2 142 146 97.5 143 162 88.5 173 182 95.2 104 106 97.9 11573 14400 80.4
SRM D087 03292016‐A 1.0036 14 100 5814 7930 73.3 88.9 98.5 NR 141 137 102.8 286 308 93.0 63.0 66.0 95.4 5805 6610 87.8 153 146 105.1 160 162 98.5 171 182 94.1 104 106 98.5 10737 14400 74.6
SRM D087 03292016‐B 0.9988 14 100 5766 7930 72.7 88.2 98.5 NR 141 137 102.7 327 308 106.2 61.4 66.0 93.1 5570 6610 84.3 148 146 101.6 154 162 95.0 165 182 90.4 104 106 98.3 10463 14400 72.7
SRM D087 03302016 1.0052 14 100 6081 7930 76.7 95.7 98.5 NR 142 137 103.8 294 308 95.5 60.3 66.0 91.4 5830 6610 88.2 142 146 97.0 142 162 87.9 168 182 92.5 106 106 99.7 11361 14400 78.9
SRM D087 04042016 1.0092 14 100 5914 7930 74.6 92.8 98.5 NR 134 137 98.1 282 308 91.6 58.8 66.0 89.1 5739 6610 86.8 137 146 93.5 136 162 84.0 165 182 90.9 98.9 106 93.3 11221 14400 77.9
SRM D087 04052016 1.0146 14 100 6230 7930 78.6 95.9 98.5 NR 138 137 100.7 281 308 91.3 60.2 66.0 91.3 5826 6610 88.1 135 146 92.3 134 162 82.6 169 182 92.6 98.8 106 93.2 12441 14400 86.4
SRM D087 04282016 1.0109 14 100 5881 7930 74.2 91.2 98.5 NR 138 137 100.7 283 308 92.0 61.2 66.0 92.7 6088 6610 92.1 141 146 96.7 138 162 85.5 169 182 92.9 95.7 106 90.3 11370 14400 79.0
SRM D087 04122016 0.9989 14 100 6133 7930 77.3 98.9 98.5 NR 142 137 103.7 298 308 96.9 62.7 66.0 94.9 5905 6610 89.3 139 146 95.2 139 162 85.7 167 182 91.8 107 106 100.7 11728 14400 81.4
SRM D087 04142016 1.0046 14 100 5238 7930 66.1 92.1 98.5 NR 137 137 99.9 289 308 93.7 57.0 66.0 86.4 5841 6610 88.4 131 146 89.5 136 162 83.7 156 182 85.7 101 106 95.0 10510 14400 73.0
Min Recovery 66.1 87.9 98.1 87.0 86.4 84.3 89.5 81.9 85.7 90.3 72.7
Max Recovery 95.3 108.3 116.5 106.2 104.8 103.6 112.3 98.5 107.8 131.1 99.3
Mean Recovery (%) 76.9 98.0 102.9 96.7 94.2 90.8 97.7 87.9 94.7 98.5 81.9
Cd  Co Cr  Cu  FeCa Al  As   B  Ba  Be
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Standard reference #
Sample 
weight (g)
Extract 
volume (mL)
Final volume 
(mL)
SRM D085 03022016 1.0131 14 100
SRM D087 03032016 1.0049 14 100
SRM D085 03042016‐A 1.003 14 100
SRM D085 03042016‐B 1.0086 14 100
SRM D087 03102016‐A 1.0067 14 100
SRM D087 03102016‐B 0.9998 14 100
SRM D085 03092016‐A 1.0009 14 100
SRM D085 03092016‐B 1.0016 14 100
SRM D087 03112016‐A 1.0120 14 100
SRM D087 03112016‐B 1.0026 14 100
SRM D087 03142016‐A 1.001 14 100
SRM D087 03142016‐B 1.0097 14 100
SRM D087 04212016 1.0010 14 100
SRM D087 04262016 1.0010 14 100
SRM D087 03162016‐A 1.0017 14 100
SRM D087 03162016‐B 1.0122 14 100
SRM D087 03172016‐A 1.0000 14 100
SRM D087 03172016‐B 1.0033 14 100
SRM D087 03182016‐A 1.0032 14 100
SRM D087 03182016‐B 1.0014 14 100
SRM D087 04272016 1.0163 14 100
SRM D087 03212016‐B 1.0001 14 100
SRM D087 03222016‐A 1.0133 14 100
SRM D087 03222016‐B 0.9960 14 100
SRM D087 03232016‐A 0.9994 14 100
SRM D087 03232016‐B 1.0022 14 100
SRM D087 03242016‐A 0.9989 14 100
SRM D087 03242016‐B 1.0064 14 100
SRM D087 03282016‐A 1.0062 14 100
SRM D087 03282016‐B 1.0127 14 100
SRM D087 03292016‐A 1.0036 14 100
SRM D087 03292016‐B 0.9988 14 100
SRM D087 03302016 1.0052 14 100
SRM D087 04042016 1.0092 14 100
SRM D087 04052016 1.0146 14 100
SRM D087 04282016 1.0109 14 100
SRM D087 04122016 0.9989 14 100
SRM D087 04142016 1.0046 14 100
Min Recovery
Max Recovery
Mean Recovery (%)
Found True Found True Found True Found True Found True Found True Found True Found True Found True Found True Found True
mg/kg mg/kg  % Rec mg/kg mg/kg  % Rec mg/kg mg/kg  % Rec mg/kg mg/kg  % Rec mg/kg mg/kg  % Rec mg/kg mg/kg  % Rec mg/kg mg/kg  % Rec mg/kg mg/kg  % Rec mg/kg mg/kg  % Rec mg/kg mg/kg  % Rec mg/kg mg/kg  % Rec
2494 2770 90.0 <MDL NA NA 2488 2790 89.2 344 363 94.6 66.4 73.8 90.0 648 686 94.5 82.9 89.3 92.8 601 NA NA 81.0 90.1 89.9 110 NA NA 97.8 94.0 104.0
2129 2550 83.5 <MDL NA NA 2351 2640 89.1 396 410 96.6 155 164 94.3 2348 2480 94.7 142 149 95.0 617 NA NA 130 130 100.1 110 NA NA 104 105 98.6
2489 2770 89.9 <MDL NA NA 2664 2790 95.5 346 363 95.3 70.3 73.8 95.2 686 686 100.1 87.7 89.3 98.2 676 NA NA 87.4 90.1 97.0 116 NA NA 96.1 94.0 102.3
2571 2770 92.8 <MDL NA NA 2742 2790 98.3 357 363 98.3 71.8 73.8 97.2 692 686 100.8 88.4 89.3 99.0 675 NA NA 91.3 90.1 101.3 124 NA NA 103 94.0 109.5
2529 2550 99.2 <MDL NA NA 2504 2640 94.8 391 410 95.4 166 164 101.4 2829 2480 114.1 152 149 102.0 633 NA NA 155 130 119.6 122 NA NA 124 105 118.5
2193 2550 86.0 <MDL NA NA 2295 2640 86.9 380 410 92.8 157 164 95.6 2260 2480 91.1 143 149 95.9 595 NA NA 129 130 99.1 119 NA NA 119 105 113.5
2735 2770 98.7 <MDL NA NA 2706 2790 97.0 349 363 96.3 71.3 73.8 96.6 769 686 112.1 87.0 89.3 97.4 705 NA NA 94.2 90.1 104.5 119 NA NA 94.1 94.0 100.1
2882 2770 104.0 <MDL NA NA 2890 2790 103.6 382 363 105.1 76.5 73.8 103.6 824 686 120.2 95.1 89.3 106.5 746 NA NA 97.7 90.1 108.4 129 NA NA 97.6 94.0 103.9
2237 2550 87.7 <MDL NA NA 2352 2640 89.1 387 410 94.5 158 164 96.3 2323 2480 93.7 145 149 97.5 611 NA NA 136 130 104.3 114 NA NA 107 105 102.1
2381 2550 93.4 <MDL NA NA 2333 2640 88.4 376 410 91.7 154 164 94.1 2450 2480 98.8 143 149 95.8 569 NA NA 126 130 97.0 111 NA NA 117 105 111.2
2370 2550 92.9 <MDL NA NA 2393 2640 90.6 379 410 92.4 152 164 92.9 2537 2480 102.3 139 149 93.0 610 NA NA 123 130 94.6 107 NA NA 119 105 113.8
2153 2550 84.4 <MDL NA NA 2271 2640 86.0 368 410 89.7 149 164 90.7 2401 2480 96.8 139 149 93.0 580 NA NA 121 130 92.8 109 NA NA 116 105 110.7
2089 2550 81.9 <MDL NA NA 2367 2640 89.7 386 410 94.1 154 164 94.1 2155 2480 86.9 146 149 97.7 658 NA NA 131 130 100.8 113 NA NA 108 105 102.8
2104 2550 82.5 <MDL NA NA 2339 2640 88.6 394 410 96.2 152 164 92.6 2251 2480 90.8 138 149 92.9 632 NA NA 127 130 97.8 108 NA NA 110 105 104.8
2433 2550 95.4 <MDL NA NA 2423 2640 91.8 383 410 93.4 156 164 94.9 2451 2480 98.8 141 149 94.5 668 NA NA 132 130 101.9 110 NA NA 112 105 106.3
2165 2550 84.9 <MDL NA NA 2338 2640 88.6 391 410 95.4 155 164 94.7 2350 2480 94.7 143 149 96.1 646 NA NA 126 130 96.6 112 NA NA 113 105 107.4
2348 2550 92.1 <MDL NA NA 2314 2640 87.7 374 410 91.3 152 164 92.6 2518 2480 101.5 140 149 93.8 608 NA NA 123 130 94.5 112 NA NA 108 105 102.6
2532 2550 99.3 <MDL NA NA 2379 2640 90.1 384 410 93.8 156 164 95.3 2545 2480 102.6 141 149 94.4 643 NA NA 128 130 98.8 116 NA NA 115 105 109.5
2235 2550 87.7 <MDL NA NA 2404 2640 91.0 384 410 93.8 153 164 93.2 2226 2480 89.8 142 149 95.2 628 NA NA 129 130 99.2 110 NA NA 100 105 95.4
2268 2550 89.0 <MDL NA NA 2340 2640 88.6 371 410 90.4 148 164 90.4 2298 2480 92.7 138 149 92.5 624 NA NA 123 130 94.8 110 NA NA 104 105 99.1
2147 2550 84.2 <MDL NA NA 2355 2640 89.2 377 410 91.9 150 164 91.3 2354 2480 94.9 135 149 90.7 527 NA NA 120 130 92.6 105 NA NA 109 105 104.0
2329 2550 91.3 <MDL NA NA 2364 2640 89.6 392 410 95.5 149 164 90.9 2355 2480 95.0 136 149 91.0 587 NA NA 126 130 97.1 98.5 NA NA 111 105 106.0
2288 2550 89.7 <MDL NA NA 2298 2640 87.0 384 410 93.7 151 164 92.0 2548 2480 102.8 138 149 92.9 555 NA NA 123 130 94.8 104 NA NA 117 105 111.7
2417 2550 94.8 <MDL NA NA 2247 2640 85.1 378 410 92.1 150 164 91.4 2553 2480 102.9 136 149 91.2 577 NA NA 122 130 94.0 110 NA NA 118 105 112.1
2402 2550 94.2 <MDL NA NA 2616 2640 99.1 402 410 98.1 159 164 96.7 2377 2480 95.9 142 149 95.3 648 NA NA 127 130 97.9 116 NA NA 120 105 114.5
2399 2550 94.1 <MDL NA NA 2592 2640 98.2 390 410 95.2 154 164 93.8 2440 2480 98.4 139 149 93.0 621 NA NA 130 130 100.0 113 NA NA 118 105 112.1
2241 2550 87.9 <MDL NA NA 2317 2640 87.8 368 410 89.7 148 164 90.5 2296 2480 92.6 141 149 94.3 527 NA NA 123 130 94.8 107 NA NA 114 105 108.4
2214 2550 86.8 <MDL NA NA 2247 2640 85.1 366 410 89.3 151 164 91.9 2702 2480 109.0 143 149 95.7 477 NA NA 115 130 88.8 105 NA NA 123 105 117.5
2371 2550 93.0 <MDL NA NA 2451 2640 92.9 391 410 95.3 153 164 93.1 2381 2480 96.0 139 149 93.5 625 NA NA 127 130 97.9 119 NA NA 116 105 110.9
2217 2550 86.9 <MDL NA NA 2308 2640 87.4 381 410 92.8 155 164 94.7 2497 2480 100.7 141 149 94.4 610 NA NA 128 130 98.4 109 NA NA 125 105 119.3
2294 2550 90.0 <MDL NA NA 2218 2640 84.0 391 410 95.4 167 164 102.1 3268 2480 131.8 159 149 106.7 479 NA NA 118 130 90.8 110 NA NA 134 105 127.5
2359 2550 92.5 <MDL NA NA 2224 2640 84.2 395 410 96.2 159 164 97.0 3163 2480 127.5 152 149 102.3 472 NA NA 117 130 90.0 115 NA NA 127 105 121.3
2382 2550 93.4 <MDL NA NA 2363 2640 89.5 393 410 96.0 152 164 92.4 2750 2480 110.9 140 149 94.1 602 NA NA 133 130 102.0 107 NA NA 117 105 111.8
2184 2550 85.7 <MDL NA NA 2201 2640 83.4 366 410 89.2 146 164 89.0 2381 2480 96.0 135 149 90.8 546 NA NA 120 130 92.5 105 NA NA 100 105 95.5
2222 2550 87.1 <MDL NA NA 2425 2640 91.8 367 410 89.6 146 164 88.7 2209 2480 89.1 133 149 89.6 621 NA NA 128 130 98.7 108 NA NA 111 105 105.5
2073 2550 81.3 <MDL NA NA 2336 2640 88.5 383 410 93.5 150 164 91.5 2357 2480 95.0 139 149 93.6 617 NA NA 120 130 92.2 108 NA NA 114 105 109.0
2462 2550 96.6 <MDL NA NA 2415 2640 91.5 378 410 92.1 149 164 90.6 2367 2480 95.5 136 149 91.0 669 NA NA 129 130 99.4 106 NA NA 111 105 106.1
2437 2550 95.6 <MDL NA NA 1960 2640 74.3 355 410 86.5 141 164 86.1 2530 2480 102.0 132 149 88.3 631 NA NA 124 130 95.2 97.3 NA NA 113 105 107.7
81.3 NA 74.3 86.5 86.1 86.9 88.3 NA 88.8 NA 95.4
104.0 NA 103.6 105.1 103.6 131.8 106.7 NA 119.6 NA 127.5
90.5 NA 89.8 93.8 93.7 100.3 95.0 NA 97.6 NA 108.3
P  Pb  S  Sb Ni K  Li Mg  Mn Mo  Na 
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APPENDIX E: Results of Geochemical Analysis of Standard Reference Material Samples
Standard reference #
Sample 
weight (g)
Extract 
volume (mL)
Final volume 
(mL)
SRM D085 03022016 1.0131 14 100
SRM D087 03032016 1.0049 14 100
SRM D085 03042016‐A 1.003 14 100
SRM D085 03042016‐B 1.0086 14 100
SRM D087 03102016‐A 1.0067 14 100
SRM D087 03102016‐B 0.9998 14 100
SRM D085 03092016‐A 1.0009 14 100
SRM D085 03092016‐B 1.0016 14 100
SRM D087 03112016‐A 1.0120 14 100
SRM D087 03112016‐B 1.0026 14 100
SRM D087 03142016‐A 1.001 14 100
SRM D087 03142016‐B 1.0097 14 100
SRM D087 04212016 1.0010 14 100
SRM D087 04262016 1.0010 14 100
SRM D087 03162016‐A 1.0017 14 100
SRM D087 03162016‐B 1.0122 14 100
SRM D087 03172016‐A 1.0000 14 100
SRM D087 03172016‐B 1.0033 14 100
SRM D087 03182016‐A 1.0032 14 100
SRM D087 03182016‐B 1.0014 14 100
SRM D087 04272016 1.0163 14 100
SRM D087 03212016‐B 1.0001 14 100
SRM D087 03222016‐A 1.0133 14 100
SRM D087 03222016‐B 0.9960 14 100
SRM D087 03232016‐A 0.9994 14 100
SRM D087 03232016‐B 1.0022 14 100
SRM D087 03242016‐A 0.9989 14 100
SRM D087 03242016‐B 1.0064 14 100
SRM D087 03282016‐A 1.0062 14 100
SRM D087 03282016‐B 1.0127 14 100
SRM D087 03292016‐A 1.0036 14 100
SRM D087 03292016‐B 0.9988 14 100
SRM D087 03302016 1.0052 14 100
SRM D087 04042016 1.0092 14 100
SRM D087 04052016 1.0146 14 100
SRM D087 04282016 1.0109 14 100
SRM D087 04122016 0.9989 14 100
SRM D087 04142016 1.0046 14 100
Min Recovery
Max Recovery
Mean Recovery (%)
Found True Found True Found True Found True Found True Found True Found True Found True
mg/kg mg/kg  % Rec mg/kg mg/kg  % Rec mg/kg mg/kg  % Rec mg/kg mg/kg  % Rec mg/kg mg/kg  % Rec mg/kg mg/kg  % Rec mg/kg mg/kg  % Rec mg/kg mg/kg  % Rec
139 156 88.8 1219 NA NA 89.6 100 89.6 73.8 86.3 85.5 162 304 53.3 103 116 89.1 62.8 73.0 86.0 153 168 90.9
152 154 98.4 1173 NA NA 91.3 102 89.5 76.8 84.8 90.6 226 398 56.7 169 175 96.6 87.1 96.7 90.1 187 191 98.1
149 156 95.3 1374 NA NA 96.2 100 96.2 79.5 86.3 92.1 170 304 55.9 107 116 92.5 66.5 73.0 91.1 164 168 97.4
149 156 95.3 1284 NA NA 98.1 100 98.1 79.5 86.3 92.1 189 304 62.2 110 116 94.7 68.4 73.0 93.7 166 168 98.6
156 154 101.0 1205 NA NA 105 102 103.1 81.4 84.8 96.0 276 398 69.3 181 175 103.5 92.6 96.7 95.7 190 191 99.4
146 154 95.1 1113 NA NA 98.7 102 96.8 77.6 84.8 91.5 247 398 62.0 166 175 95.0 87.8 96.7 90.8 183 191 96.1
150 156 95.9 1369 NA NA 95.7 100 95.7 80.2 86.3 92.9 197 304 64.8 109 116 94.3 68.9 73.0 94.4 166 168 98.6
159 156 101.8 1369 NA NA 103 100 103.2 86.3 86.3 100.0 175 304 57.5 120 116 103.2 73.2 73.0 100.3 179 168 106.3
146 154 94.7 1223 NA NA 99.3 102 97.3 76.3 84.8 90.0 250 398 62.9 169 175 96.4 88.1 96.7 91.1 188 191 98.5
146 154 94.5 1276 NA NA 96.0 102 94.1 75.9 84.8 89.5 265 398 66.7 168 175 96.3 86.1 96.7 89.0 178 191 93.0
143 154 92.5 1303 NA NA 94.7 102 92.9 76.9 84.8 90.6 340 398 85.5 168 175 96.1 88.5 96.7 91.5 180 191 94.1
140 154 91.0 1038 NA NA 94.9 102 93.0 73.1 84.8 86.2 222 398 55.7 164 175 93.5 83.9 96.7 86.8 176 191 92.0
150 154 97.2 1216 NA NA 98.3 102 96.3 77.2 84.8 91.1 250 398 62.8 153 175 87.5 85.7 96.7 88.6 187 191 97.7
147 154 95.6 1321 NA NA 95.8 102 94.0 76.4 84.8 90.1 236 398 59.2 156 175 89.2 85.1 96.7 88.0 183 191 95.9
150 154 97.3 1331 NA NA 97.9 102 95.9 78.6 84.8 92.7 301 398 75.6 163 175 93.3 88.6 96.7 91.6 182 191 95.4
146 154 94.8 1101 NA NA 97.9 102 96.0 74.5 84.8 87.9 234 398 58.8 167 175 95.5 86.8 96.7 89.8 183 191 95.6
147 154 95.3 1338 NA NA 93.6 102 91.8 75.3 84.8 88.8 250 398 62.9 168 175 96.1 85.7 96.7 88.6 176 191 92.2
150 154 97.2 1373 NA NA 93.8 102 92.0 78.6 84.8 92.7 331 398 83.1 164 175 93.5 89.7 96.7 92.8 181 191 95.0
145 154 94.4 1208 NA NA 97.6 102 95.7 77.3 84.8 91.1 262 398 65.7 163 175 93.4 86.3 96.7 89.2 178 191 93.4
144 154 93.6 1240 NA NA 94.0 102 92.2 75.7 84.8 89.3 263 398 66.0 161 175 92.2 83.7 96.7 86.6 170 191 89.0
140 154 90.8 1403 NA NA 90.3 102 88.5 76.1 84.8 89.8 280 398 70.3 149 175 85.0 84.5 96.7 87.4 176 191 92.4
138 154 89.3 1244 NA NA 93.3 102 91.5 73.1 84.8 86.2 312 398 78.3 159 175 90.9 84.3 96.7 87.2 177 191 92.5
141 154 91.5 1243 NA NA 93.5 102 91.6 76.0 84.8 89.7 288 398 72.3 164 175 94.0 85.6 96.7 88.5 175 191 91.9
142 154 92.1 1235 NA NA 93.2 102 91.3 78.9 84.8 93.0 300 398 75.4 160 175 91.5 85.0 96.7 87.9 172 191 90.2
146 154 95.1 1320 NA NA 96.5 102 94.6 79.6 84.8 93.9 396 398 99.4 164 175 93.9 92.6 96.7 95.8 190 191 99.4
141 154 91.5 1289 NA NA 92.6 102 90.8 79.4 84.8 93.7 379 398 95.3 163 175 93.1 90.7 96.7 93.8 185 191 96.9
142 154 92.0 1406 NA NA 91.6 102 89.8 74.7 84.8 88.1 268 398 67.2 161 175 92.2 83.6 96.7 86.4 170 191 89.2
138 154 89.5 1352 NA NA 90.8 102 89.0 76.4 84.8 90.1 325 398 81.7 168 175 96.1 85.6 96.7 88.5 171 191 89.5
149 154 96.7 1434 NA NA 95.4 102 93.5 76.9 84.8 90.6 312 398 78.3 158 175 90.1 87.4 96.7 90.4 187 191 98.1
146 154 94.7 1195 NA NA 95.3 102 93.4 77.3 84.8 91.2 255 398 64.1 165 175 94.3 87.5 96.7 90.5 184 191 96.1
154 154 99.8 1472 NA NA 96.0 102 94.1 81.8 84.8 96.4 285 398 71.6 179 175 102.1 92.8 96.7 95.9 180 191 94.2
148 154 96.2 1587 NA NA 97.1 102 95.2 80.6 84.8 95.1 298 398 75.0 175 175 100.2 88.6 96.7 91.6 174 191 91.3
145 154 94.0 1501 NA NA 95.5 102 93.6 75.2 84.8 88.7 263 398 66.2 165 175 94.5 86.0 96.7 88.9 180 191 94.3
139 154 90.2 1387 NA NA 91.7 102 89.9 73.2 84.8 86.4 255 398 64.1 156 175 89.4 81.8 96.7 84.6 173 191 90.6
139 154 90.1 1438 NA NA 93.6 102 91.8 75.7 84.8 89.2 277 398 69.7 157 175 89.7 83.7 96.7 86.6 177 191 92.8
139 154 90.2 1447 NA NA 92.9 102 91.0 75.7 84.8 89.2 268 398 67.3 160 175 91.5 84.8 96.7 87.7 181 191 94.9
142 154 92.4 1397 NA NA 95.2 102 93.4 76.4 84.8 90.1 259 398 65.1 168 175 96.0 84.2 96.7 87.1 177 191 92.6
136 154 88.0 1278 NA NA 91.8 102 90.0 73.1 84.8 86.2 225 398 56.4 153 175 87.5 79.4 96.7 82.1 165 191 86.2
88.0 NA 88.5 85.5 53.3 85.0 82.1 86.2
101.8 NA 103.2 100.0 99.4 103.5 100.3 106.3
94.1 NA 93.6 90.7 68.5 93.8 89.9 94.5
Zn Se  Si  Sn  Sr Ti  Tl  V 
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APPENDIX F: Results of Geochemical Analysis of Laboratory Reagent Blanks
mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
MDL (aqueous): 0.037 0.11 0.023 0.00085 0.00055 0.029 0.012 0.013 0.0058 0.0016 0.024 0.016 0.11 0.027 0.0015 0.022 0.036 0.043 0.073 0.041 0.22 0.059 0.13 0.066 0.086 0.00037 0.00056 0.017 0.047 0.0097
Date
3/3/2016 <0.037 <0.11 <0.023 <0.00085 <0.00055 <0.029 <0.012 <0.013 <0.0058 <0.0016 <0.024 <0.016 <0.11 <0.027 <0.0015 <0.022 <0.036 <0.043 <0.073 <0.041 <0.22 <0.059 <0.13 <0.066 <0.086 <0.00037 <0.00056 <0.017 <0.047 <0.0097
3/4/2016 <0.037 <0.11 <0.023 <0.00085 <0.00055 <0.029 <0.012 <0.013 <0.0058 <0.0016 <0.024 <0.016 <0.11 <0.027 <0.0015 <0.022 <0.036 <0.043 <0.073 <0.041 <0.22 <0.059 <0.13 <0.066 <0.086 <0.00037 <0.00056 <0.017 <0.047 <0.0097
3/9/2016 <0.037 <0.11 <0.023 0.00120 <0.00055 <0.029 <0.012 <0.013 <0.0058 <0.0016 <0.024 <0.016 <0.11 <0.027 <0.0015 <0.022 <0.036 <0.043 <0.073 <0.041 <0.22 <0.059 <0.13 <0.066 <0.086 <0.00037 <0.00056 <0.017 <0.047 <0.0097
3/9/2016 <0.037 <0.11 <0.023 0.00120 <0.00055 <0.029 <0.012 <0.013 <0.0058 <0.0016 <0.024 <0.016 <0.11 <0.027 <0.0015 <0.022 <0.036 <0.043 <0.073 <0.041 <0.22 <0.059 <0.13 <0.066 <0.086 <0.00037 <0.00056 <0.017 <0.047 <0.0097
3/11/2016 <0.037 <0.11 <0.023 <0.00085 <0.00055 <0.029 <0.012 <0.013 <0.0058 <0.0016 <0.024 <0.016 <0.11 <0.027 <0.0015 <0.022 0.049 <0.043 <0.073 <0.041 <0.22 <0.059 <0.13 <0.066 <0.086 <0.00037 <0.00056 <0.017 <0.047 <0.0097
3/14/2016 <0.037 <0.11 <0.023 0.00114 <0.00055 <0.029 <0.012 <0.013 <0.0058 <0.0016 <0.024 <0.016 <0.11 <0.027 <0.0015 <0.022 0.043 <0.043 <0.073 <0.041 <0.22 <0.059 <0.13 <0.066 <0.086 <0.00037 <0.00056 <0.017 <0.047 <0.0097
3/11/2016 <0.037 <0.11 <0.023 <0.00085 <0.00055 <0.029 <0.012 <0.013 <0.0058 <0.0016 <0.024 <0.016 <0.11 <0.027 <0.0015 <0.022 <0.036 <0.043 <0.073 <0.041 <0.22 <0.059 <0.13 <0.066 <0.086 <0.00037 <0.00056 <0.017 <0.047 <0.0097
3/11/2016 <0.037 <0.11 <0.023 <0.00085 <0.00055 <0.029 <0.012 <0.013 <0.0058 <0.0016 <0.024 <0.016 <0.11 <0.027 <0.0015 <0.022 <0.036 <0.043 <0.073 <0.041 <0.22 <0.059 <0.13 <0.066 <0.086 <0.00037 <0.00056 <0.017 <0.047 <0.0097
3/14/2016 <0.037 <0.11 <0.023 <0.00085 <0.00055 <0.029 <0.012 <0.013 <0.0058 <0.0016 <0.024 <0.016 <0.11 <0.027 <0.0015 <0.022 <0.036 <0.043 <0.073 <0.041 <0.22 <0.059 <0.13 <0.066 <0.086 <0.00037 <0.00056 <0.017 <0.047 <0.0097
3/15/2016 <0.037 <0.11 <0.023 <0.00085 <0.00055 <0.029 <0.012 <0.013 <0.0058 <0.0016 <0.024 <0.016 <0.11 <0.027 <0.0015 <0.022 <0.036 <0.043 <0.073 <0.041 <0.22 <0.059 <0.13 <0.066 <0.086 <0.00037 <0.00056 <0.017 <0.047 <0.0097
3/16/2016 <0.037 <0.11 <0.023 0.00134 <0.00055 <0.029 <0.012 <0.013 <0.0058 <0.0016 <0.024 <0.016 <0.11 <0.027 <0.0015 <0.022 <0.036 <0.043 <0.073 <0.041 <0.22 <0.059 <0.13 <0.066 <0.086 <0.00037 <0.00056 <0.017 <0.047 <0.0097
3/16/2016 <0.037 <0.11 <0.023 0.00129 <0.00055 <0.029 <0.012 <0.013 <0.0058 <0.0016 <0.024 <0.016 <0.11 <0.027 <0.0015 <0.022 <0.036 <0.043 <0.073 <0.041 <0.22 <0.059 <0.13 <0.066 <0.086 <0.00037 <0.00056 <0.017 <0.047 <0.0097
4/26/2016 <0.037 <0.11 <0.023 0.00111 <0.00055 <0.029 <0.012 <0.013 <0.0058 <0.0016 <0.024 0.017 <0.11 <0.027 <0.0015 <0.022 <0.036 <0.043 <0.073 <0.041 <0.22 <0.059 <0.13 <0.066 <0.086 <0.00037 <0.00056 <0.017 <0.047 <0.0097
4/27/2016 <0.037 <0.11 <0.023 0.00126 <0.00055 <0.029 <0.012 <0.013 <0.0058 <0.0016 <0.024 <0.016 <0.11 <0.027 <0.0015 <0.022 <0.036 <0.043 <0.073 <0.041 <0.22 <0.059 <0.13 <0.066 <0.086 <0.00037 <0.00056 <0.017 <0.047 <0.0097
3/17/2016 <0.037 <0.11 <0.023 0.00102 <0.00055 <0.029 <0.012 <0.013 <0.0058 <0.0016 <0.024 <0.016 <0.11 <0.027 <0.0015 <0.022 0.049 <0.043 <0.073 <0.041 <0.22 <0.059 <0.13 <0.066 <0.086 <0.00037 <0.00056 <0.017 <0.047 <0.0097
3/18/2016 <0.037 <0.11 <0.023 <0.00085 <0.00055 <0.029 <0.012 <0.013 <0.0058 <0.0016 <0.024 <0.016 <0.11 <0.027 <0.0015 <0.022 <0.036 <0.043 <0.073 <0.041 <0.22 <0.059 <0.13 <0.066 <0.086 <0.00037 <0.00056 <0.017 <0.047 <0.0097
3/18/2016 <0.037 <0.11 <0.023 <0.00085 <0.00055 <0.029 <0.012 <0.013 <0.0058 <0.0016 <0.024 <0.016 <0.11 <0.027 <0.0015 <0.022 <0.036 <0.043 <0.073 <0.041 <0.22 <0.059 <0.13 <0.066 <0.086 <0.00037 <0.00056 <0.017 <0.047 <0.0097
3/18/2016 <0.037 <0.11 <0.023 <0.00085 <0.00055 <0.029 <0.012 <0.013 <0.0058 <0.0016 <0.024 <0.016 <0.11 <0.027 <0.0015 <0.022 <0.036 <0.043 <0.073 <0.041 <0.22 <0.059 <0.13 <0.066 <0.086 <0.00037 <0.00056 <0.017 <0.047 <0.0097
3/21/2016 <0.037 <0.11 <0.023 <0.00085 <0.00055 <0.029 <0.012 <0.013 <0.0058 <0.0016 <0.024 <0.016 <0.11 <0.027 <0.0015 <0.022 <0.036 <0.043 <0.073 <0.041 <0.22 <0.059 <0.13 <0.066 <0.086 <0.00037 <0.00056 <0.017 <0.047 <0.0097
3/21/2016 <0.037 <0.11 <0.023 0.00091 <0.00055 <0.029 <0.012 <0.013 <0.0058 <0.0016 <0.024 <0.016 <0.11 <0.027 <0.0015 <0.022 <0.036 <0.043 <0.073 <0.041 <0.22 <0.059 <0.13 <0.066 <0.086 <0.00037 <0.00056 <0.017 <0.047 <0.0097
4/28/2016 <0.037 <0.11 <0.023 <0.00085 <0.00055 <0.029 <0.012 <0.013 <0.0058 <0.0016 0.034 <0.016 <0.11 <0.027 <0.0015 <0.022 <0.036 <0.043 <0.073 <0.041 <0.22 <0.059 <0.13 <0.066 <0.086 <0.00037 <0.00056 <0.017 <0.047 <0.0097
3/23/2016 <0.037 <0.11 <0.023 <0.00085 <0.00055 <0.029 <0.012 <0.013 <0.0058 <0.0016 <0.024 <0.016 <0.11 <0.027 <0.0015 <0.022 <0.036 <0.043 <0.073 <0.041 <0.22 <0.059 <0.13 <0.066 <0.086 <0.00037 <0.00056 <0.017 <0.047 <0.0097
3/23/2016 <0.037 <0.11 <0.023 <0.00085 <0.00055 <0.029 <0.012 <0.013 <0.0058 <0.0016 <0.024 <0.016 <0.11 <0.027 <0.0015 <0.022 0.046 <0.043 <0.073 <0.041 <0.22 <0.059 <0.13 <0.066 <0.086 <0.00037 <0.00056 <0.017 <0.047 <0.0097
3/24/2016 <0.037 <0.11 <0.023 <0.00085 <0.00055 <0.029 <0.012 <0.013 <0.0058 <0.0016 <0.024 <0.016 <0.11 <0.027 <0.0015 <0.022 <0.036 <0.043 <0.073 <0.041 <0.22 <0.059 <0.13 <0.066 <0.086 <0.00037 <0.00056 <0.017 <0.047 <0.0097
3/28/2016 <0.037 <0.11 <0.023 <0.00085 <0.00055 <0.029 <0.012 <0.013 <0.0058 <0.0016 <0.024 <0.016 <0.11 <0.027 <0.0015 <0.022 <0.036 <0.043 <0.073 <0.041 <0.22 <0.059 <0.13 <0.066 <0.086 <0.00037 <0.00056 <0.017 <0.047 <0.0097
3/28/2016 <0.037 <0.11 <0.023 <0.00085 <0.00055 <0.029 <0.012 <0.013 <0.0058 <0.0016 <0.024 <0.016 <0.11 <0.027 <0.0015 <0.022 0.041 <0.043 <0.073 <0.041 <0.22 <0.059 <0.13 <0.066 <0.086 <0.00037 <0.00056 <0.017 <0.047 <0.0097
3/29/2016 <0.037 <0.11 <0.023 <0.00085 <0.00055 <0.029 <0.012 <0.013 <0.0058 <0.0016 <0.024 <0.016 <0.11 <0.027 <0.0015 <0.022 0.063 <0.043 <0.073 <0.041 <0.22 <0.059 <0.13 <0.066 <0.086 <0.00037 <0.00056 <0.017 <0.047 <0.0097
3/31/2016 <0.037 <0.11 <0.023 0.00090 <0.00055 <0.029 <0.012 <0.013 <0.0058 <0.0016 <0.024 <0.016 <0.11 <0.027 <0.0015 <0.022 <0.036 <0.043 <0.073 <0.041 <0.22 <0.059 <0.13 <0.066 <0.086 <0.00037 <0.00056 <0.017 <0.047 <0.0097
4/1/2016 <0.037 <0.11 <0.023 0.00124 <0.00055 <0.029 <0.012 <0.013 <0.0058 <0.0016 <0.024 <0.016 <0.11 <0.027 <0.0015 <0.022 <0.036 <0.043 <0.073 <0.041 <0.22 <0.059 <0.13 <0.066 <0.086 <0.00037 <0.00056 <0.017 <0.047 <0.0097
4/4/2016 <0.037 <0.11 <0.023 0.00176 <0.00055 <0.029 <0.012 <0.013 <0.0058 <0.0016 <0.024 <0.016 <0.11 <0.027 <0.0015 <0.022 <0.036 <0.043 <0.073 <0.041 <0.22 <0.059 <0.13 <0.066 <0.086 <0.00037 <0.00056 <0.017 <0.047 <0.0097
4/6/2016 <0.037 <0.11 <0.023 <0.00085 <0.00055 <0.029 <0.012 <0.013 <0.0058 <0.0016 <0.024 <0.016 <0.11 <0.027 <0.0015 <0.022 <0.036 <0.043 <0.073 <0.041 <0.22 <0.059 <0.13 <0.066 <0.086 <0.00037 <0.00056 <0.017 <0.047 <0.0097
4/6/2016 <0.037 <0.11 <0.023 0.00085 <0.00055 <0.029 <0.012 <0.013 <0.0058 <0.0016 <0.024 <0.016 <0.11 <0.027 <0.0015 <0.022 <0.036 <0.043 <0.073 <0.041 <0.22 <0.059 <0.13 <0.066 <0.086 <0.00037 <0.00056 <0.017 <0.047 <0.0097
4/7/2016 <0.037 <0.11 <0.023 0.00086 <0.00055 <0.029 <0.012 <0.013 <0.0058 <0.0016 0.025 <0.016 <0.11 <0.027 <0.0015 <0.022 <0.036 <0.043 <0.073 <0.041 <0.22 <0.059 <0.13 <0.066 <0.086 <0.00037 0.00141 <0.017 <0.047 <0.0097
4/8/2016 <0.037 <0.11 <0.023 <0.00085 <0.00055 <0.029 <0.012 <0.013 <0.0058 <0.0016 0.031 0.017 <0.11 <0.027 <0.0015 <0.022 <0.036 <0.043 <0.073 <0.041 <0.22 <0.059 <0.13 <0.066 <0.086 <0.00037 0.00136 <0.017 <0.047 <0.0097
4/11/2016 <0.037 <0.11 <0.023 <0.00085 <0.00055 <0.029 <0.012 <0.013 <0.0058 <0.0016 <0.024 0.021 <0.11 <0.027 <0.0015 <0.022 <0.036 <0.043 <0.073 <0.041 <0.22 <0.059 <0.13 <0.066 <0.086 <0.00037 0.00087 <0.017 <0.047 <0.0097
4/29/2016 <0.037 <0.11 <0.023 <0.00085 <0.00055 <0.029 <0.012 <0.013 <0.0058 <0.0016 <0.024 <0.016 <0.11 <0.027 <0.0015 <0.022 <0.036 <0.043 <0.073 <0.041 <0.22 <0.059 <0.13 <0.066 <0.086 <0.00037 <0.00056 <0.017 <0.047 <0.0097
4/13/2016 <0.037 <0.11 <0.023 <0.00085 <0.00055 <0.029 <0.012 <0.013 <0.0058 <0.0016 0.024 <0.016 <0.11 <0.027 <0.0015 <0.022 <0.036 <0.043 <0.073 <0.041 <0.22 <0.059 <0.13 <0.066 <0.086 <0.00037 0.00179 <0.017 <0.047 <0.0097
4/15/2016 <0.037 <0.11 <0.023 <0.00085 <0.00055 <0.029 <0.012 <0.013 <0.0058 <0.0016 <0.024 <0.016 <0.11 <0.027 <0.0015 <0.022 <0.036 <0.043 <0.073 <0.041 <0.22 <0.059 <0.13 <0.066 <0.086 <0.00037 0.00156 <0.017 <0.047 <0.0097
detections 0 0 0 14 0 0 0 0 0 0 4 3 0 0 0 0 6 0 0 0 0 0 0 0 0 0 5 0 0 0
Min ‐ ‐ ‐ 0.00085 ‐ ‐ ‐ ‐ ‐ ‐ 0.024 0.017 ‐ ‐ ‐ ‐ 0.041 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 0.00087 ‐ ‐ ‐
Max ‐ ‐ ‐ 0.00176 ‐ ‐ ‐ ‐ ‐ ‐ 0.034 0.021 ‐ ‐ ‐ ‐ 0.063 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 0.00179 ‐ ‐ ‐
deviation from MDL 
(result/MDL) 2.1 1.4 1.3 1.8 3.2
Zn P  Pb  S  Sb  Se  Si  Sn  Sr Ti  Tl  V Ni Cd  Co Cr  Cu  Fe K  Li Mg  Mn Mo  Na Ca Al  As   B  Ba  Be
Highlighted cells show detections
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Found True Found True Found True Found True Found True Found True Found True Found True Found True Found True
Date mg/L mg/L  % Rec mg/L mg/L  % Rec mg/L mg/L  % Rec mg/L mg/L % Rec mg/L mg/L % Rec mg/L mg/L % Rec mg/L mg/L % Rec mg/L mg/L  % Rec mg/L mg/L % Rec mg/L mg/L % Rec
3/3/2016 0.950 1 95.0 0.93 1 93.2 2.53 2.5 101.4 0.382 0.4 95.4 0.182 0.2 91.1 1.14 1.2 95.4 1.00 1 100.3 1.02 1 101.8 0.617 0.6 102.8 0.197 0.2 98.5
3/4/2016 0.935 1 93.5 0.94 1 94.0 2.55 2.5 101.9 0.381 0.4 95.3 0.180 0.2 90.0 1.17 1.2 97.3 0.956 1 95.6 0.984 1 98.4 0.580 0.6 96.6 0.200 0.2 100.0
3/9/2016 0.921 1 92.1 0.91 1 90.7 2.45 2.5 98.2 0.370 0.4 92.4 0.178 0.2 89.1 1.12 1.2 93.6 0.965 1 96.5 0.986 1 98.6 0.587 0.6 97.8 0.198 0.2 98.8
3/9/2016 0.920 1 92.0 0.91 1 91.2 2.45 2.5 97.9 0.376 0.4 93.9 0.179 0.2 89.6 1.14 1.2 95.1 0.963 1 96.3 0.987 1 98.7 0.586 0.6 97.6 0.199 0.2 99.5
3/11/2016 0.982 1 98.2 0.95 1 95.2 2.57 2.5 102.9 0.397 0.4 99.2 0.189 0.2 94.3 1.19 1.2 99.4 1.02 1 101.9 1.03 1 102.7 0.620 0.6 103.3 0.205 0.2 102.5
3/14/2016 0.964 1 96.4 0.95 1 95.5 2.54 2.5 101.5 0.383 0.4 95.7 0.186 0.2 92.9 1.16 1.2 96.9 1.01 1 100.9 1.02 1 101.9 0.619 0.6 103.2 0.198 0.2 99.1
3/11/2016 0.948 1 94.8 0.93 1 92.7 2.49 2.5 99.8 0.381 0.4 95.2 0.182 0.2 90.8 1.14 1.2 95.1 0.983 1 98.3 0.993 1 99.3 0.602 0.6 100.3 0.198 0.2 99.0
3/11/2016 0.961 1 96.1 0.94 1 93.8 2.51 2.5 100.5 0.386 0.4 96.4 0.184 0.2 92.0 1.16 1.2 97.0 0.991 1 99.1 0.995 1 99.5 0.603 0.6 100.6 0.200 0.2 100.2
3/14/2016 0.964 1 96.4 0.97 1 96.8 2.54 2.5 101.7 0.386 0.4 96.4 0.186 0.2 92.9 1.16 1.2 97.1 1.01 1 100.9 1.02 1 102.1 0.625 0.6 104.2 0.197 0.2 98.6
3/15/2016 0.930 1 93.0 0.93 1 92.9 2.45 2.5 98.0 0.378 0.4 94.4 0.179 0.2 89.7 1.15 1.2 95.6 0.972 1 97.2 0.997 1 99.7 0.584 0.6 97.4 0.200 0.2 99.8
3/16/2016 0.966 1 96.6 0.92 1 92.0 2.51 2.5 100.5 0.385 0.4 96.2 0.184 0.2 92.0 1.16 1.2 97.0 0.989 1 98.9 1.01 1 101.2 0.605 0.6 100.8 0.199 0.2 99.3
3/16/2016 0.961 1 96.1 0.95 1 94.7 2.53 2.5 101.1 0.386 0.4 96.4 0.184 0.2 91.9 1.19 1.2 99.4 0.982 1 98.2 1.01 1 101.3 0.600 0.6 100.0 0.202 0.2 100.8
4/26/2016 1.00 1 100.0 0.96 1 95.8 2.56 2.5 102.2 0.380 0.4 94.9 0.194 0.2 96.9 1.20 1.2 99.9 0.999 1 99.9 1.02 1 102.4 0.597 0.6 99.4 0.199 0.2 99.5
4/27/2016 0.967 1 96.7 0.95 1 95.2 2.52 2.5 100.7 0.377 0.4 94.3 0.187 0.2 93.6 1.13 1.2 93.8 0.976 1 97.6 0.989 1 98.9 0.582 0.6 97.1 0.197 0.2 98.6
3/17/2016 0.968 1 96.8 0.95 1 94.6 2.56 2.5 102.4 0.394 0.4 98.6 0.187 0.2 93.7 1.20 1.2 100.0 1.00 1 100.0 1.03 1 103.3 0.608 0.6 101.4 0.206 0.2 103.0
3/18/2016 0.946 1 94.6 0.91 1 90.7 2.48 2.5 99.2 0.376 0.4 94.1 0.180 0.2 89.9 1.13 1.2 93.9 0.969 1 96.9 0.992 1 99.2 0.590 0.6 98.3 0.197 0.2 98.6
3/18/2016 0.968 1 96.8 0.94 1 94.4 2.51 2.5 100.4 0.383 0.4 95.7 0.184 0.2 91.8 1.18 1.2 98.2 0.983 1 98.3 1.00 1 100.2 0.587 0.6 97.9 0.203 0.2 101.6
3/18/2016 0.962 1 96.2 0.93 1 93.0 2.52 2.5 100.8 0.388 0.4 97.1 0.184 0.2 92.1 1.18 1.2 98.4 0.970 1 97.0 1.00 1 100.4 0.578 0.6 96.3 0.206 0.2 103.2
3/21/2016 0.951 1 95.1 0.88 1 88.1 2.39 2.5 95.8 0.366 0.4 91.5 0.178 0.2 88.8 1.15 1.2 96.0 0.924 1 92.4 0.950 1 95.0 0.553 0.6 92.2 0.194 0.2 97.1
3/21/2016 0.945 1 94.5 0.86 1 85.6 2.39 2.5 95.7 0.367 0.4 91.8 0.177 0.2 88.4 1.13 1.2 94.5 0.928 1 92.8 0.954 1 95.4 0.553 0.6 92.2 0.193 0.2 96.7
4/28/2016 0.979 1 97.9 0.93 1 93.3 2.47 2.5 98.9 0.382 0.4 95.4 0.191 0.2 95.3 1.15 1.2 95.8 0.955 1 95.5 0.980 1 98.0 0.570 0.6 95.0 0.197 0.2 98.6
3/23/2016 0.950 1 95.0 0.93 1 92.6 2.47 2.5 98.9 0.374 0.4 93.4 0.185 0.2 92.5 1.12 1.2 93.5 0.955 1 95.5 0.986 1 98.6 0.582 0.6 97.1 0.197 0.2 98.3
3/23/2016 0.965 1 96.5 0.92 1 91.7 2.45 2.5 98.0 0.378 0.4 94.4 0.184 0.2 92.1 1.17 1.2 97.5 0.932 1 93.2 0.968 1 96.8 0.561 0.6 93.6 0.199 0.2 99.6
3/24/2016 0.955 1 95.5 0.92 1 91.9 2.48 2.5 99.1 0.375 0.4 93.9 0.186 0.2 92.9 1.16 1.2 96.7 0.948 1 94.8 0.982 1 98.2 0.574 0.6 95.7 0.193 0.2 96.7
3/28/2016 1.00 1 100.5 0.94 1 93.8 2.58 2.5 103.0 0.387 0.4 96.7 0.190 0.2 95.1 1.17 1.2 97.6 0.987 1 98.7 1.00 1 100.4 0.598 0.6 99.7 0.200 0.2 99.9
3/28/2016 0.999 1 99.9 0.94 1 94.3 2.58 2.5 103.1 0.384 0.4 96.1 0.191 0.2 95.7 1.16 1.2 96.3 0.981 1 98.1 0.998 1 99.8 0.592 0.6 98.6 0.200 0.2 99.8
3/29/2016 0.992 1 99.2 0.93 1 92.9 2.51 2.5 100.3 0.370 0.4 92.5 0.189 0.2 94.7 1.16 1.2 97.0 0.968 1 96.8 0.994 1 99.4 0.580 0.6 96.7 0.204 0.2 102.1
3/31/2016 0.997 1 99.7 0.97 1 96.7 2.54 2.5 101.8 0.386 0.4 96.5 0.188 0.2 94.1 1.17 1.2 97.6 0.991 1 99.1 1.02 1 101.8 0.597 0.6 99.5 0.205 0.2 102.6
4/1/2016 0.985 1 98.5 0.94 1 94.0 2.53 2.5 101.2 0.378 0.4 94.6 0.188 0.2 93.8 1.15 1.2 95.6 0.976 1 97.6 1.00 1 100.4 0.595 0.6 99.2 0.201 0.2 100.5
4/4/2016 0.975 1 97.5 0.94 1 94.2 2.50 2.5 99.9 0.372 0.4 93.0 0.186 0.2 93.0 1.13 1.2 94.2 0.977 1 97.7 0.992 1 99.2 0.598 0.6 99.7 0.194 0.2 97.0
4/6/2016 0.978 1 97.8 0.94 1 94.1 2.51 2.5 100.3 0.386 0.4 96.5 0.189 0.2 94.5 1.16 1.2 97.0 0.979 1 97.9 1.01 1 101.3 0.599 0.6 99.8 0.198 0.2 98.8
4/6/2016 0.996 1 99.6 0.94 1 94.1 2.53 2.5 101.3 0.387 0.4 96.8 0.191 0.2 95.6 1.18 1.2 98.4 0.990 1 99.0 1.03 1 102.7 0.601 0.6 100.2 0.200 0.2 99.8
4/7/2016 0.996 1 99.6 0.92 1 92.3 2.52 2.5 100.9 0.378 0.4 94.5 0.185 0.2 92.5 1.15 1.2 95.5 0.970 1 97.0 0.998 1 99.8 0.586 0.6 97.6 0.199 0.2 99.3
4/8/2016 0.963 1 96.3 0.91 1 90.7 2.39 2.5 95.7 0.366 0.4 91.4 0.180 0.2 90.0 1.09 1.2 91.2 0.947 1 94.7 0.969 1 96.9 0.564 0.6 94.0 0.192 0.2 95.8
4/11/2016 0.979 1 97.9 0.93 1 92.8 2.47 2.5 99.0 0.375 0.4 93.7 0.185 0.2 92.5 1.12 1.2 93.0 0.960 1 96.0 0.983 1 98.3 0.567 0.6 94.6 0.194 0.2 97.1
4/29/2016 0.973 1 97.3 0.94 1 93.7 2.50 2.5 100.2 0.385 0.4 96.2 0.188 0.2 94.2 1.14 1.2 94.9 0.954 1 95.4 0.990 1 99.0 0.564 0.6 94.1 0.199 0.2 99.4
4/13/2016 0.965 1 96.5 0.90 1 90.5 2.43 2.5 97.0 0.377 0.4 94.3 0.186 0.2 92.8 1.11 1.2 92.8 0.944 1 94.4 0.977 1 97.7 0.553 0.6 92.1 0.195 0.2 97.7
4/15/2016 0.951 1 95.1 0.90 1 89.8 2.44 2.5 97.5 0.370 0.4 92.5 0.179 0.2 89.6 1.10 1.2 92.0 0.936 1 93.6 0.971 1 97.1 0.563 0.6 93.9 0.187 0.2 93.6
Min % Recovery 92.0 85.6 95.7 91.4 88.4 91.2 92.4 95.0 92.1 93.6
Max % Recovery 100.5 96.8 103.1 99.2 96.9 100.0 101.9 103.3 104.2 103.2
Mean % Recovery 96.6 93.0 100.0 94.9 92.4 96.1 97.2 99.6 97.9 99.2
<90% Recovery
Al  As   B  Ba  Be Ca  Cd  Co Cr  Cu 
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Date
3/3/2016
3/4/2016
3/9/2016
3/9/2016
3/11/2016
3/14/2016
3/11/2016
3/11/2016
3/14/2016
3/15/2016
3/16/2016
3/16/2016
4/26/2016
4/27/2016
3/17/2016
3/18/2016
3/18/2016
3/18/2016
3/21/2016
3/21/2016
4/28/2016
3/23/2016
3/23/2016
3/24/2016
3/28/2016
3/28/2016
3/29/2016
3/31/2016
4/1/2016
4/4/2016
4/6/2016
4/6/2016
4/7/2016
4/8/2016
4/11/2016
4/29/2016
4/13/2016
4/15/2016
Min % Recovery
Max % Recovery
Mean % Recovery
<90% Recovery
Found True Found True Found True Found True Found True Found True Found True Found True Found True Found True
mg/L mg/L  % Rec mg/L mg/L  % Rec mg/L mg/L  % Rec mg/L mg/L % Rec mg/L mg/L % Rec mg/L mg/L % Rec mg/L mg/L % Rec mg/L mg/L  % Rec mg/L mg/L % Rec mg/L mg/L % Rec
5.76 6 96.1 1.63 1.6 102.1 1.39 1.5 92.8 0.405 0.4 101.3 0.198 0.2 98.8 0.373 0.4 93.3 2.48 2.6 95.3 0.384 0.4 96.0 4.71 5 94.1 1.00 1 100.3
5.77 6 96.2 1.56 1.6 97.7 1.44 1.5 96.2 0.406 0.4 101.6 0.188 0.2 93.9 0.363 0.4 90.7 2.45 2.6 94.3 0.376 0.4 94.0 4.81 5 96.1 0.991 1 99.1
5.51 6 91.8 1.58 1.6 98.7 1.38 1.5 92.0 0.400 0.4 100.0 0.188 0.2 93.8 0.362 0.4 90.4 2.43 2.6 93.6 0.382 0.4 95.6 4.69 5 93.8 0.959 1 95.9
5.51 6 91.9 1.59 1.6 99.7 1.38 1.5 92.1 0.401 0.4 100.1 0.189 0.2 94.5 0.365 0.4 91.3 2.45 2.6 94.4 0.381 0.4 95.4 4.72 5 94.4 0.975 1 97.5
5.88 6 98.1 1.67 1.6 104.5 1.49 1.5 99.1 0.421 0.4 105.2 0.196 0.2 98.1 0.379 0.4 94.8 2.70 2.6 103.7 0.400 0.4 100.1 5.10 5 102.0 1.02 1 101.8
5.81 6 96.8 1.56 1.6 97.8 1.39 1.5 93.0 0.406 0.4 101.6 0.198 0.2 99.2 0.379 0.4 94.8 2.41 2.6 92.7 0.398 0.4 99.4 4.72 5 94.4 0.997 1 99.7
5.66 6 94.3 1.64 1.6 102.8 1.41 1.5 93.7 0.403 0.4 100.8 0.191 0.2 95.5 0.370 0.4 92.4 2.70 2.6 104.0 0.381 0.4 95.3 4.93 5 98.6 0.993 1 99.3
5.67 6 94.5 1.65 1.6 103.3 1.45 1.5 96.4 0.407 0.4 101.7 0.191 0.2 95.6 0.369 0.4 92.3 2.68 2.6 103.1 0.388 0.4 97.0 4.96 5 99.2 0.983 1 98.3
5.86 6 97.6 1.57 1.6 98.4 1.39 1.5 92.8 0.410 0.4 102.6 0.199 0.2 99.6 0.378 0.4 94.4 2.37 2.6 91.2 0.391 0.4 97.8 4.72 5 94.4 1.01 1 101.3
5.57 6 92.8 1.65 1.6 102.9 1.42 1.5 94.4 0.391 0.4 97.7 0.188 0.2 93.8 0.370 0.4 92.4 2.46 2.6 94.6 0.379 0.4 94.8 4.72 5 94.5 0.968 1 96.8
5.78 6 96.3 1.62 1.6 101.1 1.43 1.5 95.5 0.397 0.4 99.3 0.193 0.2 96.7 0.374 0.4 93.5 2.53 2.6 97.1 0.386 0.4 96.5 4.68 5 93.6 1.00 1 100.0
5.73 6 95.5 1.64 1.6 102.3 1.45 1.5 96.5 0.408 0.4 102.1 0.193 0.2 96.4 0.375 0.4 93.8 2.65 2.6 102.0 0.387 0.4 96.8 4.71 5 94.1 0.993 1 99.3
0.566 0.6 94.3 1.56 1.6 97.3 1.40 1.5 93.6 0.409 0.4 102.4 0.199 0.2 99.6 0.379 0.4 94.7 2.43 2.6 93.4 0.381 0.4 95.2 5.04 5 100.9 0.987 1 98.7
0.553 0.6 92.2 1.54 1.6 96.5 1.40 1.5 93.3 0.403 0.4 100.7 0.193 0.2 96.5 0.375 0.4 93.7 2.43 2.6 93.5 0.373 0.4 93.2 4.85 5 97.0 0.977 1 97.7
5.80 6 96.6 1.74 1.6 109.0 1.51 1.5 100.4 0.408 0.4 102.0 0.196 0.2 98.0 0.380 0.4 95.1 2.87 2.6 110.4 0.389 0.4 97.3 5.03 5 100.7 1.02 1 102.0
5.65 6 94.1 1.60 1.6 100.1 1.39 1.5 92.7 0.397 0.4 99.3 0.189 0.2 94.3 0.364 0.4 90.9 2.45 2.6 94.4 0.381 0.4 95.2 4.80 5 96.1 0.963 1 96.3
5.71 6 95.1 1.66 1.6 103.4 1.45 1.5 96.6 0.414 0.4 103.5 0.190 0.2 94.8 0.373 0.4 93.3 2.49 2.6 95.8 0.384 0.4 96.1 4.94 5 98.7 0.986 1 98.6
5.62 6 93.7 1.73 1.6 107.8 1.47 1.5 97.8 0.394 0.4 98.6 0.188 0.2 93.8 0.373 0.4 93.1 2.59 2.6 99.8 0.376 0.4 94.1 4.96 5 99.1 0.972 1 97.2
5.21 6 86.8 1.56 1.6 97.4 1.38 1.5 91.9 0.384 0.4 96.1 0.183 0.2 91.4 0.349 0.4 87.3 2.36 2.6 90.8 0.368 0.4 92.1 4.55 5 91.1 0.932 1 93.2
5.24 6 87.3 1.56 1.6 97.6 1.37 1.5 91.3 0.385 0.4 96.2 0.183 0.2 91.6 0.351 0.4 87.7 2.35 2.6 90.6 0.371 0.4 92.8 4.54 5 90.7 0.944 1 94.4
0.541 0.6 90.1 1.53 1.6 95.4 1.47 1.5 98.3 0.389 0.4 97.2 0.190 0.2 95.1 0.370 0.4 92.5 2.51 2.6 96.4 0.366 0.4 91.4 4.62 5 92.3 0.942 1 94.2
5.49 6 91.5 1.62 1.6 101.4 1.40 1.5 93.3 0.389 0.4 97.3 0.190 0.2 94.9 0.361 0.4 90.2 2.58 2.6 99.3 0.374 0.4 93.5 4.72 5 94.4 0.958 1 95.8
5.38 6 89.6 1.66 1.6 103.7 1.42 1.5 94.9 0.407 0.4 101.7 0.185 0.2 92.4 0.358 0.4 89.4 2.62 2.6 100.8 0.366 0.4 91.5 4.72 5 94.4 0.949 1 94.9
5.49 6 91.5 1.60 1.6 100.1 1.43 1.5 95.6 0.415 0.4 103.8 0.190 0.2 94.8 0.362 0.4 90.6 2.65 2.6 101.9 0.374 0.4 93.4 4.78 5 95.6 0.967 1 96.7
5.67 6 94.5 1.58 1.6 98.7 1.42 1.5 94.7 0.403 0.4 100.7 0.196 0.2 98.1 0.378 0.4 94.5 2.62 2.6 100.8 0.391 0.4 97.6 4.81 5 96.1 1.01 1 101.0
5.61 6 93.6 1.57 1.6 98.2 1.41 1.5 93.8 0.405 0.4 101.3 0.196 0.2 97.9 0.375 0.4 93.6 2.56 2.6 98.6 0.387 0.4 96.8 4.83 5 96.6 1.00 1 100.0
5.45 6 90.9 1.65 1.6 103.1 1.49 1.5 99.1 0.396 0.4 98.9 0.191 0.2 95.6 0.363 0.4 90.7 2.50 2.6 96.2 0.379 0.4 94.8 4.63 5 92.6 0.967 1 96.7
5.49 6 91.5 1.61 1.6 100.5 1.45 1.5 96.6 0.397 0.4 99.3 0.196 0.2 98.2 0.369 0.4 92.4 2.53 2.6 97.4 0.387 0.4 96.8 4.77 5 95.4 1.00 1 100.4
5.63 6 93.9 1.60 1.6 99.9 1.42 1.5 94.5 0.406 0.4 101.5 0.195 0.2 97.6 0.369 0.4 92.3 2.47 2.6 95.1 0.385 0.4 96.3 4.80 5 96.0 0.984 1 98.4
5.62 6 93.6 1.54 1.6 96.6 1.38 1.5 92.0 0.396 0.4 99.1 0.194 0.2 97.1 0.372 0.4 93.1 2.46 2.6 94.8 0.384 0.4 96.0 4.73 5 94.7 0.994 1 99.4
5.65 6 94.1 1.65 1.6 103.0 1.48 1.5 98.4 0.410 0.4 102.6 0.196 0.2 98.2 0.375 0.4 93.8 2.61 2.6 100.4 0.391 0.4 97.7 4.79 5 95.9 1.00 1 100.0
5.68 6 94.7 1.65 1.6 103.4 1.49 1.5 99.3 0.411 0.4 102.7 0.199 0.2 99.4 0.378 0.4 94.4 2.57 2.6 98.8 0.399 0.4 99.7 4.86 5 97.3 1.01 1 101.3
5.53 6 92.1 1.65 1.6 103.3 1.43 1.5 95.3 0.399 0.4 99.7 0.193 0.2 96.7 0.365 0.4 91.2 2.91 2.6 111.9 0.371 0.4 92.7 4.70 5 94.0 1.00 1 100.2
0.546 0.6 91.0 1.57 1.6 98.4 1.35 1.5 90.2 0.377 0.4 94.1 0.187 0.2 93.3 0.362 0.4 90.4 2.46 2.6 94.6 0.362 0.4 90.6 4.59 5 91.8 0.942 1 94.2
0.566 0.6 94.4 1.59 1.6 99.1 1.47 1.5 97.9 0.401 0.4 100.2 0.189 0.2 94.6 0.366 0.4 91.6 2.60 2.6 99.9 0.377 0.4 94.3 4.81 5 96.3 0.966 1 96.6
0.537 0.6 89.6 1.52 1.6 95.0 1.46 1.5 97.2 0.395 0.4 98.7 0.189 0.2 94.4 0.368 0.4 92.0 2.41 2.6 92.7 0.372 0.4 93.0 4.86 5 97.2 0.946 1 94.6
0.535 0.6 89.2 1.64 1.6 102.2 1.46 1.5 97.4 0.376 0.4 93.9 0.184 0.2 92.2 0.365 0.4 91.2 2.59 2.6 99.6 0.376 0.4 94.1 4.81 5 96.3 0.957 1 95.7
0.549 0.6 91.5 1.60 1.6 100.3 1.39 1.5 92.6 0.359 0.4 89.7 0.185 0.2 92.4 0.367 0.4 91.9 2.48 2.6 95.5 0.371 0.4 92.8 4.62 5 92.4 0.957 1 95.7
86.8 95.0 90.2 89.7 91.4 87.3 90.6 90.6 90.7 93.2
98.1 109.0 100.4 105.2 99.6 95.1 111.9 100.1 102.0 102.0
93.1 100.6 95.1 99.9 95.8 92.3 97.6 95.2 95.6 98.0
Na  Ni  P  Pb LiK  Mg  Mn Mo Fe
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APPENDIX G: Results of Geochemical Analysis of Laboratory-Fortified Blanks
Date
3/3/2016
3/4/2016
3/9/2016
3/9/2016
3/11/2016
3/14/2016
3/11/2016
3/11/2016
3/14/2016
3/15/2016
3/16/2016
3/16/2016
4/26/2016
4/27/2016
3/17/2016
3/18/2016
3/18/2016
3/18/2016
3/21/2016
3/21/2016
4/28/2016
3/23/2016
3/23/2016
3/24/2016
3/28/2016
3/28/2016
3/29/2016
3/31/2016
4/1/2016
4/4/2016
4/6/2016
4/6/2016
4/7/2016
4/8/2016
4/11/2016
4/29/2016
4/13/2016
4/15/2016
Min % Recovery
Max % Recovery
Mean % Recovery
<90% Recovery
Found True Found True Found True Found True Found True Found True Found True Found True Found True Found True
mg/L mg/L  % Rec mg/L mg/L  % Rec mg/L mg/L  % Rec mg/L mg/L % Rec mg/L mg/L % Rec mg/L mg/L % Rec mg/L mg/L % Rec mg/L mg/L  % Rec mg/L mg/L % Rec mg/L mg/L % Rec
2.16 2.2 98.1 0.373 0.4 93.2 0.93 1 93.4 6.49 6.6 98.4 1.00 1 100.1 0.189 0.2 94.7 0.194 0.2 97.1 0.352 0.4 87.9 0.397 0.4 99.2 0.584 0.6 97.3
2.11 2.2 95.8 0.376 0.4 94.1 0.94 1 93.5 6.51 6.6 98.7 0.939 1 93.9 0.189 0.2 94.6 0.190 0.2 95.0 0.363 0.4 90.7 0.380 0.4 95.0 0.587 0.6 97.8
2.09 2.2 95.1 0.377 0.4 94.2 0.92 1 92.3 6.33 6.6 95.9 0.958 1 95.8 0.185 0.2 92.4 0.188 0.2 93.9 0.352 0.4 88.0 0.382 0.4 95.5 0.556 0.6 92.6
2.08 2.2 94.4 0.380 0.4 95.1 0.94 1 93.7 6.34 6.6 96.1 0.950 1 95.0 0.187 0.2 93.3 0.188 0.2 94.2 0.360 0.4 89.9 0.382 0.4 95.5 0.554 0.6 92.4
2.19 2.2 99.4 0.391 0.4 97.7 0.94 1 94.2 6.67 6.6 101.0 1.00 1 100.4 0.195 0.2 97.6 0.199 0.2 99.6 0.371 0.4 92.7 0.401 0.4 100.3 0.590 0.6 98.3
2.24 2.2 101.6 0.383 0.4 95.8 0.96 1 95.9 6.60 6.6 100.0 0.991 1 99.1 0.191 0.2 95.4 0.195 0.2 97.3 0.377 0.4 94.2 0.397 0.4 99.2 0.593 0.6 98.8
2.15 2.2 97.5 0.381 0.4 95.2 0.92 1 92.5 6.40 6.6 96.9 0.950 1 95.0 0.187 0.2 93.6 0.193 0.2 96.4 0.349 0.4 87.3 0.390 0.4 97.4 0.571 0.6 95.2
2.15 2.2 97.9 0.381 0.4 95.2 0.93 1 93.5 6.45 6.6 97.7 0.972 1 97.2 0.190 0.2 95.0 0.194 0.2 96.9 0.368 0.4 91.9 0.391 0.4 97.7 0.572 0.6 95.3
2.28 2.2 103.8 0.374 0.4 93.5 0.95 1 94.9 6.60 6.6 100.0 1.00 1 100.1 0.193 0.2 96.3 0.195 0.2 97.3 0.376 0.4 93.9 0.398 0.4 99.5 0.594 0.6 99.0
2.11 2.2 95.9 0.375 0.4 93.8 0.93 1 93.4 6.41 6.6 97.1 0.963 1 96.3 0.187 0.2 93.6 0.190 0.2 94.9 0.363 0.4 90.8 0.382 0.4 95.6 0.556 0.6 92.6
2.19 2.2 99.5 0.381 0.4 95.3 0.94 1 93.8 6.51 6.6 98.6 0.991 1 99.1 0.191 0.2 95.4 0.193 0.2 96.4 0.358 0.4 89.5 0.393 0.4 98.3 0.584 0.6 97.3
2.23 2.2 101.2 0.372 0.4 93.0 0.94 1 94.4 6.51 6.6 98.7 0.980 1 98.0 0.191 0.2 95.4 0.193 0.2 96.5 0.376 0.4 94.1 0.392 0.4 97.9 0.577 0.6 96.1
2.14 2.2 97.1 0.392 0.4 97.9 0.97 1 97.4 6.42 6.6 97.3 1.01 1 100.9 0.193 0.2 96.6 0.194 0.2 97.1 0.351 0.4 87.8 0.372 0.4 92.9 0.609 0.6 101.5
2.07 2.2 94.3 0.376 0.4 93.9 0.96 1 96.0 6.31 6.6 95.6 0.956 1 95.6 0.194 0.2 96.8 0.192 0.2 95.8 0.354 0.4 88.6 0.362 0.4 90.4 0.596 0.6 99.3
2.13 2.2 96.7 0.386 0.4 96.5 0.96 1 96.4 6.65 6.6 100.8 0.977 1 97.7 0.196 0.2 98.0 0.197 0.2 98.6 0.379 0.4 94.8 0.397 0.4 99.4 0.579 0.6 96.5
2.12 2.2 96.4 0.373 0.4 93.2 0.95 1 95.2 6.38 6.6 96.6 0.946 1 94.6 0.185 0.2 92.7 0.189 0.2 94.4 0.348 0.4 86.9 0.382 0.4 95.5 0.569 0.6 94.8
2.15 2.2 97.9 0.383 0.4 95.8 0.96 1 95.7 6.51 6.6 98.6 0.953 1 95.3 0.189 0.2 94.4 0.192 0.2 95.9 0.359 0.4 89.7 0.385 0.4 96.4 0.566 0.6 94.4
2.16 2.2 98.2 0.378 0.4 94.5 0.95 1 95.3 6.50 6.6 98.5 0.947 1 94.7 0.191 0.2 95.5 0.191 0.2 95.7 0.354 0.4 88.6 0.383 0.4 95.7 0.555 0.6 92.4
2.02 2.2 91.6 0.358 0.4 89.6 0.89 1 89.0 6.18 6.6 93.7 0.914 1 91.4 0.187 0.2 93.3 0.184 0.2 91.8 0.345 0.4 86.2 0.367 0.4 91.8 0.524 0.6 87.3
2.02 2.2 91.9 0.364 0.4 91.1 0.90 1 90.5 6.22 6.6 94.2 0.920 1 92.0 0.186 0.2 92.8 0.183 0.2 91.7 0.354 0.4 88.5 0.367 0.4 91.8 0.525 0.6 87.4
2.01 2.2 91.2 0.376 0.4 93.9 0.93 1 92.9 6.14 6.6 93.1 0.953 1 95.3 0.193 0.2 96.4 0.190 0.2 94.9 0.346 0.4 86.5 0.364 0.4 90.9 0.580 0.6 96.6
2.09 2.2 94.9 0.370 0.4 92.6 0.92 1 91.6 6.36 6.6 96.4 0.953 1 95.3 0.190 0.2 94.9 0.188 0.2 94.2 0.352 0.4 88.0 0.374 0.4 93.5 0.563 0.6 93.8
2.02 2.2 92.0 0.358 0.4 89.6 0.91 1 90.8 6.25 6.6 94.7 0.921 1 92.1 0.190 0.2 95.0 0.186 0.2 93.2 0.345 0.4 86.3 0.370 0.4 92.4 0.542 0.6 90.3
2.13 2.2 96.6 0.362 0.4 90.4 0.92 1 92.4 6.32 6.6 95.8 0.951 1 95.1 0.192 0.2 95.9 0.187 0.2 93.5 0.351 0.4 87.7 0.377 0.4 94.2 0.564 0.6 94.0
2.17 2.2 98.8 0.396 0.4 99.1 0.92 1 92.1 6.51 6.6 98.7 0.967 1 96.7 0.197 0.2 98.6 0.194 0.2 97.1 0.358 0.4 89.5 0.391 0.4 97.7 0.579 0.6 96.5
2.18 2.2 98.9 0.392 0.4 98.0 0.94 1 93.7 6.48 6.6 98.2 0.982 1 98.2 0.195 0.2 97.4 0.192 0.2 96.2 0.340 0.4 85.1 0.387 0.4 96.7 0.578 0.6 96.3
2.13 2.2 96.7 0.375 0.4 93.7 0.93 1 93.4 6.34 6.6 96.1 0.951 1 95.1 0.197 0.2 98.3 0.192 0.2 96.2 0.366 0.4 91.6 0.385 0.4 96.3 0.546 0.6 90.9
2.11 2.2 96.0 0.396 0.4 98.9 0.96 1 96.3 6.55 6.6 99.3 0.983 1 98.3 0.196 0.2 98.0 0.194 0.2 96.9 0.359 0.4 89.8 0.386 0.4 96.5 0.559 0.6 93.2
2.08 2.2 94.7 0.369 0.4 92.3 0.92 1 92.4 6.40 6.6 97.0 0.959 1 95.9 0.192 0.2 96.1 0.191 0.2 95.6 0.354 0.4 88.4 0.383 0.4 95.6 0.580 0.6 96.7
2.13 2.2 96.9 0.382 0.4 95.5 0.95 1 95.3 6.42 6.6 97.3 0.969 1 96.9 0.190 0.2 94.9 0.190 0.2 95.2 0.361 0.4 90.2 0.383 0.4 95.6 0.579 0.6 96.5
2.15 2.2 97.6 0.376 0.4 94.0 0.96 1 96.5 6.51 6.6 98.6 0.967 1 96.7 0.196 0.2 97.9 0.194 0.2 97.1 0.370 0.4 92.5 0.389 0.4 97.3 0.570 0.6 94.9
2.22 2.2 100.8 0.396 0.4 99.1 0.96 1 95.9 6.59 6.6 99.8 1.00 1 100.4 0.197 0.2 98.5 0.196 0.2 97.9 0.372 0.4 93.1 0.391 0.4 97.9 0.576 0.6 96.0
2.09 2.2 95.0 0.381 0.4 95.2 0.94 1 93.9 6.54 6.6 99.2 0.963 1 96.3 0.191 0.2 95.5 0.191 0.2 95.4 0.349 0.4 87.2 0.381 0.4 95.3 0.566 0.6 94.3
1.99 2.2 90.3 0.360 0.4 90.1 0.90 1 89.8 6.15 6.6 93.2 0.932 1 93.2 0.185 0.2 92.4 0.185 0.2 92.7 0.374 0.4 93.4 0.351 0.4 87.8 0.557 0.6 92.9
2.08 2.2 94.6 0.389 0.4 97.2 0.92 1 92.2 6.31 6.6 95.6 0.949 1 94.9 0.190 0.2 95.0 0.189 0.2 94.5 0.362 0.4 90.6 0.359 0.4 89.8 0.575 0.6 95.8
2.08 2.2 94.4 0.395 0.4 98.6 0.94 1 93.8 6.25 6.6 94.8 0.937 1 93.7 0.194 0.2 97.0 0.191 0.2 95.7 0.347 0.4 86.7 0.360 0.4 90.0 0.587 0.6 97.9
2.00 2.2 91.0 0.380 0.4 94.9 0.92 1 91.7 6.25 6.6 94.6 0.927 1 92.7 0.190 0.2 95.0 0.188 0.2 93.8 0.366 0.4 91.6 0.354 0.4 88.5 0.556 0.6 92.7
1.98 2.2 90.0 0.374 0.4 93.5 0.89 1 89.1 6.16 6.6 93.4 0.924 1 92.4 0.187 0.2 93.6 0.186 0.2 93.2 0.348 0.4 87.1 0.351 0.4 87.8 0.550 0.6 91.6
90.0 89.6 89.0 93.1 91.4 92.4 91.7 85.1 87.8 87.3
103.8 99.1 97.4 101.0 100.9 98.6 99.6 94.8 100.3 101.5
96.2 94.6 93.5 97.1 96.1 95.5 95.5 89.7 95.0 94.9
Sb  Se  Zn Si  Sn  Sr Ti  Tl  V S 
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APPENDIX H: Changes in Concentrations of Metals in Bioswale TB7B from 2011 to 2015
% DIFFERENCE
IN CONCENTRATION
(2015 vs. 2011)
Al As B Ba Be
E D C B A Mean E D C B A Mean E D C B A Mean E D C B A Mean E D C B A Mean
TB7B.2.4 6.22 3.23 14.03 ‐16.69 ‐0.33 1.29 ‐ ‐ ‐ ‐ ‐ ‐ ‐9.37 ‐12.40 6.13 ‐27.58 ‐3.14 ‐9.27 23.38 ‐8.85 10.45 ‐3.82 ‐6.61 2.91 6.13 8.04 14.85 ‐6.76 1.01 4.65
TB7B.S.2 8.50 ‐74.60 0.12 ‐2.07 ‐9.95 ‐15.60 ‐ ‐ ‐ ‐ ‐ ‐ 1.89 30.58 81.14 58.24 ‐2.38 33.90 ‐7.49 ‐2.27 163.28 159.11 ‐15.21 59.48 3.19 ‐71.72 40.77 5.36 ‐10.81 ‐6.64
TB7B.2.3 12.58 26.37 10.52 ‐9.56 21.98 12.38 ‐ ‐ ‐ ‐ ‐ ‐ ‐2.86 ‐0.92 ‐2.63 ‐6.89 0.08 ‐2.64 ‐1.86 24.16 17.46 1.74 47.17 17.73 6.00 32.42 10.68 ‐3.81 18.52 12.76
TB7B.2.2 4.84 5.67 6.86 7.82 6.74 6.38 ‐ ‐ ‐ ‐ ‐ ‐ 9.80 4.76 ‐0.44 0.71 ‐7.68 1.43 ‐3.60 13.60 4.01 13.49 ‐7.75 3.95 6.86 6.66 2.19 8.88 2.49 5.42
TB7B.2.1 ‐0.13 1.25 ‐13.63 0.26 ‐15.58 ‐5.57 ‐ ‐ ‐ ‐ ‐ ‐ ‐1.81 ‐1.57 ‐8.26 17.70 ‐24.50 ‐3.69 2.59 ‐4.19 ‐20.55 ‐1.63 ‐15.76 ‐7.91 ‐3.74 ‐5.86 ‐17.42 ‐0.26 ‐16.25 ‐8.71
TB7B.1.3 10.84 ‐7.59 0.54 3.56 22.33 5.94 ‐ ‐ ‐ ‐ ‐ ‐ 4.40 ‐23.29 ‐8.60 24.72 9.31 1.31 ‐5.84 8.22 23.34 ‐14.46 15.76 5.40 ‐2.26 ‐3.55 ‐9.10 ‐0.08 19.86 0.97
TB7B.1.2 4.82 ‐0.12 18.78 ‐8.31 5.71 4.17 0.75 ‐ ‐ ‐ ‐ 0.75 ‐0.30 ‐16.11 ‐2.46 ‐17.03 8.14 ‐5.55 ‐4.96 ‐4.55 2.63 ‐3.50 ‐6.07 ‐3.29 ‐0.89 ‐17.70 1.95 ‐11.31 3.97 ‐4.80
TB7B.1.1 5.13 24.01 ‐6.48 ‐6.60 3.06 3.82 ‐ ‐ ‐ ‐ ‐ ‐ 18.17 ‐0.21 ‐17.44 ‐30.70 5.80 ‐4.88 10.52 14.72 6.33 ‐7.19 ‐20.40 0.80 ‐0.17 13.42 ‐11.98 ‐9.66 1.46 ‐1.39
TB7B.S.1 7.61 ‐25.34 ‐7.40 10.37 7.59 ‐1.43 ‐ ‐ ‐ ‐ ‐ ‐ ‐13.28 ‐20.32 ‐26.85 1.23 2.31 ‐11.38 53.35 ‐24.06 ‐13.24 5.82 ‐9.04 2.57 11.85 ‐21.09 ‐7.79 15.25 4.63 0.57
Mean 6.71 ‐5.24 2.59 ‐2.36 4.62 1.27 0.75 ‐ ‐ ‐ ‐ 0.75 0.74 ‐4.39 2.29 2.27 ‐1.34 ‐0.09 7.34 1.86 21.52 16.62 ‐1.99 9.07 3.00 ‐6.60 2.68 ‐0.27 2.76 0.32
0 < %Difference ≤ +20
%Difference > +20
%Difference < 0
DIFFERENCE IN
CONCENTRATION
(2015‐2011, in mg/Kg)
Al As B Ba Be
E D C B A Sum E D C B A Sum E D C B A Sum E D C B A Sum E D C B A Sum
TB7B.2.4 705.43 165.69 900.10 ‐1285.82 ‐27.44 457.96 ‐ ‐ ‐ ‐ ‐ ‐ ‐1.50 ‐1.19 0.51 ‐3.24 ‐0.38 ‐5.81 21.84 ‐6.28 8.00 ‐2.27 ‐3.49 17.80 0.0375 0.0195 0.0434 ‐0.0250 0.0041 0.0795
TB7B.S.2 686.88 ‐10733.51 2.75 ‐72.92 ‐878.60 ‐10995.40 ‐ ‐ ‐ ‐ ‐ ‐ 0.23 3.60 6.31 3.63 ‐0.28 13.48 ‐4.52 ‐2.16 59.76 53.85 ‐9.08 97.85 0.0140 ‐0.5624 0.0394 0.0075 ‐0.0469 ‐0.5485
TB7B.2.3 1114.72 1961.83 559.09 ‐646.41 1310.99 4300.21 ‐ ‐ ‐ ‐ ‐ ‐ ‐0.31 ‐0.09 ‐0.22 ‐0.61 0.01 ‐1.21 ‐1.42 16.44 11.17 1.12 14.45 41.76 0.0295 0.1156 0.0253 ‐0.0122 0.0557 0.2140
TB7B.2.2 397.11 325.38 355.02 434.11 540.09 2051.71 ‐ ‐ ‐ ‐ ‐ ‐ 1.04 0.33 ‐0.03 0.05 ‐0.89 0.50 ‐2.65 9.00 2.67 7.92 ‐4.61 12.33 0.0287 0.0157 0.0049 0.0209 0.0098 0.0801
TB7B.2.1 ‐11.34 99.76 ‐968.16 20.86 ‐1357.25 ‐2216.13 ‐ ‐ ‐ ‐ ‐ ‐ ‐0.16 ‐0.11 ‐0.66 1.70 ‐3.59 ‐2.82 1.77 ‐2.49 ‐12.64 ‐0.95 ‐8.80 ‐23.11 ‐0.0176 ‐0.0230 ‐0.0636 ‐0.0010 ‐0.0692 ‐0.1745
TB7B.1.3 953.10 ‐483.37 27.72 252.95 1307.88 2058.29 ‐ ‐ ‐ ‐ ‐ ‐ 0.37 ‐2.23 ‐0.72 2.03 0.98 0.43 ‐4.34 5.32 15.71 ‐8.67 7.43 15.45 ‐0.0111 ‐0.0107 ‐0.0207 ‐0.0003 0.0594 0.0167
TB7B.1.2 397.25 ‐7.54 944.47 ‐440.58 436.98 1330.58 0.21 ‐ ‐ ‐ ‐ 0.21 ‐0.03 ‐1.35 ‐0.21 ‐1.54 0.88 ‐2.26 ‐3.37 ‐3.49 1.95 ‐2.46 ‐3.29 ‐10.67 ‐0.0043 ‐0.0560 0.0047 ‐0.0284 0.0151 ‐0.0690
TB7B.1.1 270.08 1074.24 ‐370.30 ‐344.85 226.92 856.09 ‐ ‐ ‐ ‐ ‐ ‐ 1.36 ‐0.02 ‐1.62 ‐2.83 0.63 ‐2.48 3.75 8.56 4.54 ‐5.00 ‐13.47 ‐1.62 ‐0.0005 0.0289 ‐0.0314 ‐0.0247 0.0054 ‐0.0223
TB7B.S.1 495.11 ‐1142.22 ‐387.89 506.78 740.10 211.89 ‐ ‐ ‐ ‐ ‐ ‐ ‐0.91 ‐1.67 ‐2.44 0.10 0.19 ‐4.72 25.31 ‐13.12 ‐7.98 3.57 ‐6.08 1.70 0.0370 ‐0.0409 ‐0.0179 0.0325 0.0215 0.0322
Sum 5008.34 ‐8739.75 1062.80 ‐1575.86 2299.66 ‐1944.80 0.21 ‐ ‐ ‐ ‐ 0.21 0.10 ‐2.73 0.92 ‐0.71 ‐2.45 ‐4.87 36.37 11.79 83.18 47.10 ‐26.95 151.49 0.1132 ‐0.5131 ‐0.0159 ‐0.0308 0.0549 ‐0.3917
Mean 556.48 ‐971.08 118.09 ‐175.10 255.52 ‐216.09 0.21 ‐ ‐ ‐ ‐ 0.21 0.01 ‐0.30 0.10 ‐0.08 ‐0.27 ‐0.54 4.04 1.31 9.24 5.23 ‐2.99 16.83 0.0126 ‐0.0570 ‐0.0018 ‐0.0034 0.0061 ‐0.0435
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% DIFFERENCE
IN CONCENTRATION
(2015 vs. 2011)
TB7B.2.4
TB7B.S.2
TB7B.2.3
TB7B.2.2
TB7B.2.1
TB7B.1.3
TB7B.1.2
TB7B.1.1
TB7B.S.1
Mean
0 < %Difference ≤ +20
%Difference > +20
%Difference < 0
DIFFERENCE IN
CONCENTRATION
(2015‐2011, in mg/Kg)
TB7B.2.4
TB7B.S.2
TB7B.2.3
TB7B.2.2
TB7B.2.1
TB7B.1.3
TB7B.1.2
TB7B.1.1
TB7B.S.1
Sum
Mean
Ca Cd Co Cr Cu
E D C B A Mean E D C B A Mean E D C B A Mean E D C B A Mean E D C B A Mean
‐20.42 ‐8.81 ‐24.62 ‐10.88 ‐4.63 ‐13.87 ‐0.11 ‐1.56 19.26 ‐12.71 ‐2.33 0.51 ‐ ‐100.00 ‐ ‐ ‐ ‐100.00 ‐0.96 1.75 ‐25.45 ‐10.95 21.45 ‐2.83 ‐11.49 24.84 13.97 ‐16.33 ‐6.09 0.98
2.22 650.35 33.96 9.68 15.48 142.34 2.80 80.87 297.96 77.12 ‐4.84 90.78 ‐ ‐ ‐ ‐ ‐ ‐ 24.47 401.07 421.37 662.81 ‐10.09 299.93 5.63 301.46 314.80 738.62 ‐19.99 268.10
‐24.84 ‐23.39 7.96 8.44 ‐14.22 ‐9.21 1.49 16.53 18.73 ‐18.56 ‐5.47 2.54 ‐ ‐ ‐ ‐ ‐ ‐ 3.68 29.69 70.53 11.56 12.10 25.51 ‐0.39 23.02 105.14 37.65 ‐2.65 32.55
‐18.36 ‐0.70 12.35 ‐8.86 ‐21.96 ‐7.51 ‐11.44 13.53 ‐1.61 ‐3.17 ‐0.81 ‐0.70 ‐ ‐ ‐ ‐ ‐ ‐ 2.08 65.11 ‐22.95 ‐19.96 ‐3.11 4.23 13.56 77.00 ‐6.19 8.15 ‐15.69 15.37
11.77 ‐7.36 91.38 0.87 4.74 20.28 ‐3.12 ‐1.11 ‐7.28 5.02 ‐9.68 ‐3.23 ‐ ‐ ‐ ‐ ‐ ‐ ‐8.04 ‐42.38 ‐17.43 ‐34.81 ‐25.95 ‐25.72 ‐1.17 ‐7.85 ‐11.92 9.15 ‐25.31 ‐7.42
3.30 11.24 0.48 10.84 ‐2.95 4.58 1.56 ‐7.32 4.94 ‐1.15 10.38 1.68 ‐ ‐ ‐ ‐ ‐ ‐ ‐31.68 ‐51.14 ‐3.83 ‐57.14 ‐87.36 ‐46.23 0.83 4.30 69.40 1.19 ‐2.23 14.70
16.34 19.91 26.74 11.79 ‐0.53 14.85 1.83 ‐3.82 17.59 ‐0.82 5.43 4.04 ‐ ‐ ‐ ‐ ‐ ‐ ‐20.96 ‐9.25 ‐2.04 ‐17.25 ‐10.73 ‐12.05 0.58 26.53 14.01 1.27 8.68 10.21
11.42 0.67 19.41 ‐5.38 2.38 5.70 4.57 ‐0.82 ‐3.99 ‐14.90 ‐6.08 ‐4.25 ‐ ‐ ‐ ‐ ‐ ‐ 14.02 ‐5.88 ‐15.80 2.67 ‐10.07 ‐3.01 22.49 12.44 3.68 ‐6.38 ‐14.08 3.63
‐29.22 22.54 ‐10.93 4.79 ‐0.27 ‐2.62 5.72 9.45 ‐11.69 15.97 ‐1.45 3.60 ‐ ‐ ‐ ‐ ‐ ‐ ‐13.49 ‐10.15 ‐18.44 34.52 ‐7.96 ‐3.10 4.05 ‐1.04 ‐7.65 30.67 4.27 6.06
‐5.31 73.83 17.41 2.37 ‐2.44 17.17 0.37 11.75 37.10 5.20 ‐1.65 10.55 ‐ ‐ ‐ ‐ ‐ ‐ ‐3.43 42.09 42.88 63.49 ‐13.52 26.30 3.79 51.19 55.03 89.33 ‐8.12 38.24
Ca Cd Co Cr Cu
E D C B A Sum E D C B A Sum E D C B A Sum E D C B A Sum E D C B A Sum
‐5365.59 ‐3947.68 ‐8913.12 ‐5475.75 ‐2375.38 ‐26077.52 ‐0.01 ‐0.04 0.50 ‐0.52 ‐0.10 ‐0.17 ‐ ‐1.53 ‐ ‐ ‐ ‐1.53 ‐0.19 0.17 ‐4.19 ‐1.54 3.10 ‐2.65 ‐3.69 3.99 2.01 ‐4.08 ‐1.53 ‐3.29
1099.82 73652.20 23672.34 5628.94 7389.44 111442.74 0.11 3.49 6.54 1.52 ‐0.23 11.43 ‐ ‐ ‐ ‐ ‐ ‐ 3.37 81.68 105.51 59.41 ‐1.64 248.33 1.51 67.82 78.19 90.32 ‐6.06 231.78
‐6097.81 ‐7989.44 3136.46 3340.09 ‐9563.19 ‐17173.89 0.06 0.52 0.45 ‐0.59 ‐0.23 0.20 ‐ ‐ ‐ ‐ ‐ ‐ 0.57 3.90 7.39 1.34 1.37 14.58 ‐0.08 4.55 18.08 5.99 ‐0.65 27.89
‐2390.61 ‐305.46 5205.14 ‐3929.72 ‐12277.70 ‐13698.36 ‐0.63 0.45 ‐0.05 ‐0.11 ‐0.05 ‐0.39 ‐ ‐ ‐ ‐ ‐ ‐ 0.32 6.65 ‐3.01 ‐2.73 ‐0.47 0.76 3.32 12.87 ‐1.07 1.36 ‐4.31 12.17
681.79 ‐1535.59 24402.26 331.18 2400.91 26280.56 ‐0.15 ‐0.05 ‐0.34 0.27 ‐0.59 ‐0.86 ‐ ‐ ‐ ‐ ‐ ‐ ‐1.51 ‐10.11 ‐2.45 ‐8.07 ‐5.31 ‐27.45 ‐0.27 ‐1.48 ‐2.16 1.79 ‐8.98 ‐11.08
205.22 4041.31 217.75 4065.49 ‐1665.96 6863.81 0.07 ‐0.30 0.16 ‐0.05 0.55 0.43 ‐ ‐ ‐ ‐ ‐ ‐ ‐7.20 ‐11.52 ‐0.61 ‐17.17 ‐112.08 ‐148.58 0.15 0.80 11.28 0.22 ‐0.64 11.81
1170.24 6874.54 10622.63 4904.59 ‐285.83 23286.18 0.09 ‐0.14 0.57 ‐0.03 0.32 0.80 ‐ ‐ ‐ ‐ ‐ ‐ ‐4.02 ‐1.09 ‐0.21 ‐2.15 ‐1.89 ‐9.36 0.14 4.42 2.05 0.21 1.98 8.80
4858.04 301.34 7586.60 ‐2469.68 1380.25 11656.56 0.16 ‐0.03 ‐0.14 ‐0.60 ‐0.37 ‐0.98 ‐ ‐ ‐ ‐ ‐ ‐ 1.45 ‐0.61 ‐1.95 0.33 ‐1.72 ‐2.51 3.56 1.94 0.58 ‐1.25 ‐3.51 1.33
‐10629.55 10973.87 ‐5635.98 2183.42 ‐57.37 ‐3165.61 0.27 0.29 ‐0.44 0.52 ‐0.08 0.56 ‐ ‐ ‐ ‐ ‐ ‐ ‐2.07 ‐0.94 ‐2.08 3.38 ‐1.47 ‐3.17 0.60 ‐0.15 ‐1.28 4.94 0.78 4.89
‐16468.45 82065.10 60294.07 8578.56 ‐15054.82 119414.46 ‐0.03 4.19 7.24 0.40 ‐0.78 11.03 ‐ ‐1.53 ‐ ‐ ‐ ‐1.53 ‐9.29 68.14 98.40 32.81 ‐120.11 69.95 5.24 94.77 107.68 99.51 ‐22.92 284.29
‐1829.83 9118.34 6699.34 953.17 ‐1672.76 13268.27 0.00 0.47 0.80 0.04 ‐0.09 1.23 ‐ ‐1.53 ‐ ‐ ‐ ‐1.53 ‐1.03 7.57 10.93 3.65 ‐13.35 7.77 0.58 10.53 11.96 11.06 ‐2.55 31.59
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% DIFFERENCE
IN CONCENTRATION
(2015 vs. 2011)
TB7B.2.4
TB7B.S.2
TB7B.2.3
TB7B.2.2
TB7B.2.1
TB7B.1.3
TB7B.1.2
TB7B.1.1
TB7B.S.1
Mean
0 < %Difference ≤ +20
%Difference > +20
%Difference < 0
DIFFERENCE IN
CONCENTRATION
(2015‐2011, in mg/Kg)
TB7B.2.4
TB7B.S.2
TB7B.2.3
TB7B.2.2
TB7B.2.1
TB7B.1.3
TB7B.1.2
TB7B.1.1
TB7B.S.1
Sum
Mean
Fe K Li Mg Mn
E D C B A Mean E D C B A Mean E D C B A Mean E D C B A Mean E D C B A Mean
‐0.36 3.04 20.36 ‐13.95 ‐2.23 1.37 ‐2.33 ‐48.05 ‐15.43 ‐36.13 2.61 ‐19.87 ‐ ‐ ‐ ‐ ‐ ‐ ‐17.63 ‐5.10 ‐14.13 ‐13.14 ‐6.10 ‐11.22 41.35 ‐26.54 3.82 ‐4.48 ‐7.18 1.39
5.05 68.02 352.75 64.69 ‐1.09 97.89 14.53 ‐58.44 ‐43.87 ‐8.52 ‐1.00 ‐19.46 ‐ ‐ ‐ ‐ ‐ ‐ 7.02 443.08 33.21 5.90 15.78 101.00 ‐21.37 100.42 101.11 ‐1.77 20.57 39.79
8.10 20.93 17.28 ‐15.21 ‐0.15 6.19 ‐3.71 9.84 ‐5.44 ‐19.08 6.66 ‐2.35 ‐ ‐ ‐ ‐ ‐ ‐ ‐11.00 ‐10.54 17.99 8.32 ‐13.16 ‐1.68 ‐14.14 53.15 4.14 ‐31.72 ‐4.64 1.36
‐16.08 12.33 ‐4.65 ‐1.39 2.66 ‐1.42 3.66 ‐5.07 ‐13.82 ‐12.86 1.29 ‐5.36 ‐ ‐ ‐ ‐ ‐ ‐ ‐25.06 ‐1.01 12.13 ‐10.29 ‐14.50 ‐7.75 ‐15.91 6.35 ‐19.15 15.94 4.04 ‐1.75
‐3.76 0.63 ‐9.82 4.27 ‐11.05 ‐3.94 18.93 8.37 ‐14.82 3.34 ‐11.56 0.85 ‐ ‐ ‐ ‐ ‐100.00 ‐100.00 5.39 ‐3.24 70.71 ‐4.94 1.73 13.93 10.70 ‐3.33 5.86 ‐19.27 ‐1.16 ‐1.44
3.71 ‐10.76 3.68 ‐1.42 12.89 1.62 14.81 ‐36.36 ‐38.17 4.18 29.57 ‐5.19 ‐ ‐ ‐ ‐ ‐ ‐ 3.27 5.82 3.35 2.77 ‐4.09 2.22 ‐10.62 22.67 42.25 53.17 25.11 26.52
3.36 ‐2.21 16.92 ‐6.33 4.29 3.20 ‐8.37 ‐42.66 ‐33.95 ‐32.38 3.60 ‐22.75 ‐ ‐ ‐ ‐ ‐ ‐ 16.59 24.60 27.43 13.16 1.99 16.76 ‐8.92 ‐17.88 18.38 9.01 0.66 0.25
8.82 6.61 ‐3.20 ‐16.12 ‐6.97 ‐2.17 31.58 ‐11.14 ‐35.06 ‐43.10 11.09 ‐9.33 ‐ ‐ ‐ ‐ ‐ ‐ 14.32 5.61 25.26 ‐6.53 8.38 9.41 13.32 1.37 12.96 ‐17.49 ‐11.40 ‐0.25
7.48 8.99 ‐13.06 17.66 ‐0.96 4.02 2.63 ‐42.75 ‐41.47 ‐23.80 13.26 ‐18.43 ‐ ‐ ‐ ‐ ‐ ‐ ‐21.14 25.91 ‐9.67 8.78 ‐1.08 0.56 73.12 16.96 ‐21.00 5.71 ‐33.01 8.36
1.81 11.96 42.25 3.58 ‐0.29 11.86 7.97 ‐25.14 ‐26.89 ‐18.71 6.17 ‐11.32 ‐ ‐ ‐ ‐ ‐ ‐ ‐3.14 53.90 18.48 0.45 ‐1.23 13.69 7.50 17.02 16.49 1.01 ‐0.78 8.25
Fe K Li Mg Mn
E D C B A Sum E D C B A Sum E D C B A Sum E D C B A Sum E D C B A Sum
‐75.11 276.04 2160.68 ‐2362.73 ‐413.24 ‐414.35 ‐41.85 ‐766.71 ‐176.22 ‐445.02 34.16 ‐1395.64 ‐ ‐ ‐ ‐ ‐ ‐ ‐2783.22 ‐1107.73 ‐2310.55 ‐3567.09 ‐1715.70 ‐11484.27 210.50 ‐137.59 20.44 ‐26.67 ‐39.03 27.66
811.09 13466.12 29927.20 5148.31 ‐207.29 49145.42 162.50 ‐675.61 ‐233.84 ‐52.48 ‐13.71 ‐813.13 ‐ ‐ ‐ ‐ ‐ ‐ 1802.61 35655.44 11771.03 1739.01 4023.39 54991.49 ‐111.06 210.89 237.81 ‐4.51 108.33 441.46
1219.72 2718.74 1646.37 ‐1960.63 ‐25.97 3598.23 ‐56.70 119.79 ‐50.83 ‐199.60 73.70 ‐113.64 ‐ ‐ ‐ ‐ ‐ ‐ ‐1280.54 ‐1837.81 3339.84 1731.76 ‐4981.76 ‐3028.50 ‐77.83 224.90 15.73 ‐171.92 ‐25.66 ‐34.78
‐2761.48 1225.31 ‐463.99 ‐148.93 465.09 ‐1684.00 47.92 ‐52.98 ‐137.48 ‐138.83 16.42 ‐264.95 ‐ ‐ ‐ ‐ ‐ ‐ ‐1860.56 ‐217.23 2463.46 ‐2192.44 ‐4198.94 ‐6005.71 ‐60.46 32.52 ‐99.91 68.91 22.66 ‐36.28
‐548.55 98.19 ‐1429.07 748.92 ‐2121.88 ‐3252.40 205.65 81.10 ‐153.55 36.05 ‐155.95 13.31 ‐ ‐ ‐ ‐ ‐11.29 ‐11.29 191.63 ‐399.12 11924.75 ‐1071.08 470.47 11116.66 40.49 ‐19.43 33.74 ‐136.70 ‐6.16 ‐88.06
504.53 ‐1301.70 365.94 ‐208.07 2041.94 1402.64 142.77 ‐590.14 ‐554.15 44.35 286.84 ‐670.33 ‐ ‐ ‐ ‐ ‐ ‐ 138.06 1069.68 759.74 554.56 ‐1243.41 1278.63 ‐52.52 93.83 188.06 250.30 124.98 604.65
472.38 ‐248.79 1624.76 ‐662.34 761.75 1947.76 ‐98.85 ‐812.89 ‐660.47 ‐471.15 45.38 ‐1997.99 ‐ ‐ ‐ ‐ ‐ ‐ 603.26 4021.40 5373.26 2721.68 570.83 13290.43 ‐31.29 ‐105.67 90.33 41.16 3.47 ‐2.01
871.63 644.64 ‐335.68 ‐1911.37 ‐1300.30 ‐2031.08 270.51 ‐164.63 ‐648.98 ‐636.87 130.43 ‐1049.54 ‐ ‐ ‐ ‐ ‐ ‐ 3037.15 1227.18 4953.47 ‐1547.78 2462.89 10132.91 47.83 5.66 60.62 ‐98.56 ‐70.27 ‐54.72
1049.74 800.72 ‐1516.74 1702.93 ‐172.14 1864.50 23.69 ‐530.04 ‐625.73 ‐317.88 117.54 ‐1332.42 ‐ ‐ ‐ ‐ ‐ ‐ ‐4593.21 6458.71 ‐2554.04 2004.79 ‐144.40 1171.85 432.49 73.80 ‐105.97 26.58 ‐241.26 185.65
1543.95 17679.26 31979.46 346.09 ‐972.04 50576.72 655.66 ‐3392.13 ‐3241.24 ‐2181.43 534.81 ‐7624.34 ‐ ‐ ‐ ‐ ‐11.29 ‐11.29 ‐4744.81 44870.53 35720.97 373.42 ‐4756.61 71463.50 398.15 378.92 440.86 ‐51.41 ‐122.94 1043.57
171.55 1964.36 3553.27 38.45 ‐108.00 5619.64 72.85 ‐376.90 ‐360.14 ‐242.38 59.42 ‐847.15 ‐ ‐ ‐ ‐ ‐11.29 ‐11.29 ‐527.20 4985.61 3969.00 41.49 ‐528.51 7940.39 44.24 42.10 48.98 ‐5.71 ‐13.66 115.95
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% DIFFERENCE
IN CONCENTRATION
(2015 vs. 2011)
TB7B.2.4
TB7B.S.2
TB7B.2.3
TB7B.2.2
TB7B.2.1
TB7B.1.3
TB7B.1.2
TB7B.1.1
TB7B.S.1
Mean
0 < %Difference ≤ +20
%Difference > +20
%Difference < 0
DIFFERENCE IN
CONCENTRATION
(2015‐2011, in mg/Kg)
TB7B.2.4
TB7B.S.2
TB7B.2.3
TB7B.2.2
TB7B.2.1
TB7B.1.3
TB7B.1.2
TB7B.1.1
TB7B.S.1
Sum
Mean
Mo Na Ni P Pb
E D C B A Mean E D C B A Mean E D C B A Mean E D C B A Mean E D C B A Mean
‐ ‐ ‐ ‐100.00 14.82 ‐42.59 49.63 60.77 43.75 ‐16.97 ‐16.60 24.12 16.79 ‐30.50 ‐21.16 ‐31.61 ‐2.14 ‐13.72 ‐5.27 ‐7.43 16.88 ‐12.65 4.43 ‐0.81 ‐0.74 ‐8.62 ‐27.19 ‐38.01 ‐8.45 ‐16.60
‐ ‐ 44.08 ‐ 4.90 24.49 ‐36.48 ‐74.37 ‐17.40 140.47 ‐59.16 ‐9.39 ‐1.24 ‐0.47 106.67 138.50 33.69 55.43 ‐1.64 ‐53.18 ‐21.96 8.33 ‐4.89 ‐14.67 ‐19.81 ‐1.75 31.54 25.97 ‐68.81 ‐6.57
‐ ‐ ‐ ‐ ‐27.32 ‐27.32 ‐57.99 ‐11.72 56.53 ‐5.81 20.44 0.29 ‐9.13 45.10 9.41 1.55 1.70 9.72 ‐12.70 ‐5.78 ‐4.37 0.91 22.66 0.14 ‐15.61 ‐37.76 23.48 ‐26.08 17.77 ‐7.64
‐ ‐ ‐ ‐ 5.19 5.19 ‐42.03 7.10 0.54 22.20 ‐36.49 ‐9.74 ‐6.84 27.54 ‐17.19 ‐3.53 1.30 0.26 14.89 5.22 4.95 20.09 1.71 9.37 20.91 ‐1.29 ‐59.82 0.32 ‐32.93 ‐14.56
‐ ‐ ‐ ‐ ‐6.82 ‐6.82 ‐52.11 12.93 ‐36.01 ‐38.01 ‐74.29 ‐37.50 5.23 ‐2.23 ‐34.82 ‐0.35 ‐21.75 ‐10.78 ‐1.27 5.64 ‐16.89 9.17 4.64 0.26 ‐35.32 ‐62.71 ‐27.38 ‐76.32 ‐35.09 ‐47.36
‐ ‐ ‐ ‐ ‐13.23 ‐13.23 ‐29.53 ‐49.44 ‐4.74 ‐69.10 ‐74.24 ‐45.41 ‐3.17 ‐23.97 7.30 ‐37.05 ‐61.63 ‐23.70 ‐1.80 2.07 1.84 0.21 15.72 3.61 ‐47.07 ‐74.94 ‐75.54 ‐44.50 ‐22.26 ‐52.86
‐ ‐ ‐ ‐ ‐ ‐ ‐38.18 25.81 17.59 ‐66.62 ‐53.65 ‐23.01 ‐8.12 37.21 14.33 ‐23.02 8.70 5.82 ‐11.20 7.06 ‐7.46 ‐3.86 4.38 ‐2.22 ‐22.45 ‐41.75 57.77 ‐4.60 16.80 1.15
‐ ‐ ‐ ‐ ‐25.69 ‐25.69 18.66 ‐9.01 ‐8.33 ‐50.49 ‐56.33 ‐21.10 41.77 ‐2.65 ‐0.10 ‐32.82 0.99 1.44 21.22 12.52 ‐3.00 7.75 ‐0.67 7.56 14.96 ‐11.26 3.07 ‐9.92 ‐34.55 ‐7.54
‐ ‐ ‐ ‐ ‐ ‐ ‐47.83 ‐30.98 ‐2.60 4.76 ‐34.46 ‐22.22 13.37 1.72 ‐17.45 89.93 ‐24.23 12.67 51.66 ‐35.42 ‐3.41 6.59 ‐3.09 3.27 4.38 30.90 4.94 57.44 10.67 21.66
‐ ‐ 44.08 ‐100.00 ‐6.88 ‐12.28 ‐26.21 ‐7.66 5.48 ‐8.84 ‐42.75 ‐16.00 5.41 5.75 5.22 11.29 ‐7.04 4.13 5.99 ‐7.70 ‐3.71 4.06 4.99 0.72 ‐11.19 ‐23.24 ‐7.68 ‐12.86 ‐17.43 ‐14.48
Mo Na Ni P Pb
E D C B A Sum E D C B A Sum E D C B A Sum E D C B A Sum E D C B A Sum
‐ ‐ ‐ ‐2.53 0.36 ‐2.16 162.45 663.55 578.35 ‐164.33 ‐116.05 1123.97 4.05 ‐4.56 ‐3.76 ‐7.80 ‐0.56 ‐12.62 ‐33.24 ‐50.08 106.91 ‐55.84 14.48 ‐17.78 ‐0.53 ‐1.92 ‐7.41 ‐23.63 ‐3.49 ‐36.98
2.35 6.40 1.84 4.99 0.13 15.72 ‐290.24 ‐4006.17 ‐211.70 1402.35 ‐265.39 ‐3371.16 ‐0.25 ‐0.11 11.88 11.48 7.59 30.60 ‐8.18 ‐299.74 ‐55.93 29.17 ‐20.03 ‐354.71 ‐9.96 ‐0.33 5.31 5.23 ‐84.99 ‐84.75
‐ ‐ ‐ ‐ ‐1.11 ‐1.11 ‐176.34 ‐376.80 883.34 ‐48.18 88.41 370.43 ‐1.75 6.48 1.05 0.20 0.39 6.37 ‐77.61 ‐34.69 ‐26.13 5.28 60.11 ‐73.04 ‐7.91 ‐14.16 4.31 ‐8.12 3.68 ‐22.20
‐ ‐ ‐ ‐ 0.12 0.12 ‐99.86 82.43 4.56 93.13 ‐207.90 ‐127.64 ‐1.11 3.00 ‐1.99 ‐0.53 0.30 ‐0.35 75.49 35.63 32.75 122.95 5.97 272.79 13.11 ‐0.24 ‐24.05 0.08 ‐22.14 ‐33.24
‐ ‐ ‐ ‐ ‐0.19 ‐0.19 ‐109.95 76.79 ‐275.20 ‐262.39 ‐595.54 ‐1166.29 0.81 ‐0.51 ‐7.66 ‐0.08 ‐5.27 ‐12.71 ‐6.73 18.77 ‐69.97 32.95 16.27 ‐8.72 ‐41.87 ‐51.17 ‐13.60 ‐117.54 ‐33.48 ‐257.66
‐ ‐ ‐ ‐ ‐0.52 ‐0.52 ‐54.75 ‐302.45 ‐28.36 ‐624.43 ‐488.59 ‐1498.58 ‐0.58 ‐4.06 0.87 ‐8.99 ‐41.02 ‐53.77 ‐9.35 13.60 12.51 0.87 49.23 66.87 ‐41.67 ‐99.70 ‐61.26 ‐23.32 ‐21.01 ‐246.97
‐ ‐ ‐ ‐ 2.69 2.69 ‐70.97 147.47 103.42 ‐833.77 ‐276.90 ‐930.74 ‐1.33 4.29 1.41 ‐3.24 1.96 3.09 ‐72.05 49.68 ‐56.32 ‐28.31 15.51 ‐91.49 ‐20.57 ‐17.75 8.85 ‐0.91 5.51 ‐24.86
‐ ‐ ‐ ‐ ‐0.79 ‐0.79 21.82 ‐55.41 ‐51.45 ‐463.33 ‐493.46 ‐1041.83 4.50 ‐0.29 ‐0.01 ‐5.67 0.24 ‐1.23 83.67 76.10 ‐22.80 47.00 ‐2.03 181.94 6.41 ‐2.32 0.62 ‐3.11 ‐20.45 ‐18.85
‐ ‐ ‐ ‐ ‐ ‐ ‐116.69 ‐159.39 ‐14.46 29.99 ‐91.30 ‐351.85 2.43 0.20 ‐2.39 9.86 ‐5.45 4.65 208.42 ‐207.91 ‐19.34 42.34 ‐12.56 10.95 0.64 5.39 1.06 11.39 2.74 21.23
2.35 6.40 1.84 2.46 0.70 13.76 ‐734.53 ‐3929.97 988.51 ‐870.96 ‐2446.73 ‐6993.67 6.77 4.46 ‐0.61 ‐4.76 ‐41.82 ‐35.96 160.42 ‐398.63 ‐98.32 196.40 126.94 ‐13.19 ‐102.35 ‐182.20 ‐86.16 ‐159.93 ‐173.64 ‐704.28
2.35 6.40 1.84 1.23 0.09 1.72 ‐81.61 ‐436.66 109.83 ‐96.77 ‐271.86 ‐777.07 0.75 0.50 ‐0.07 ‐0.53 ‐4.65 ‐4.00 17.82 ‐44.29 ‐10.92 21.82 14.10 ‐1.47 ‐11.37 ‐20.24 ‐9.57 ‐17.77 ‐19.29 ‐78.25
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% DIFFERENCE
IN CONCENTRATION
(2015 vs. 2011)
TB7B.2.4
TB7B.S.2
TB7B.2.3
TB7B.2.2
TB7B.2.1
TB7B.1.3
TB7B.1.2
TB7B.1.1
TB7B.S.1
Mean
0 < %Difference ≤ +20
%Difference > +20
%Difference < 0
DIFFERENCE IN
CONCENTRATION
(2015‐2011, in mg/Kg)
TB7B.2.4
TB7B.S.2
TB7B.2.3
TB7B.2.2
TB7B.2.1
TB7B.1.3
TB7B.1.2
TB7B.1.1
TB7B.S.1
Sum
Mean
S Sb Se Si Sn
E D C B A Mean E D C B A Mean E D C B A Mean E D C B A Mean E D C B A Mean
‐22.48 3.51 6.54 ‐79.34 ‐6.12 ‐19.58 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 5.17 ‐9.05 ‐5.57 39.63 3.92 6.82 ‐ ‐ ‐100.00 ‐ ‐ ‐100.00
‐15.39 226.20 82.47 656.71 19.53 193.90 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐5.70 ‐12.77 ‐9.50 0.14 6.47 ‐4.27 ‐ ‐ ‐ ‐100.00 ‐100.00 ‐100.00
‐11.54 ‐36.69 5.94 3.05 ‐29.10 ‐13.67 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 0.81 0.42 0.10 ‐3.66 4.01 0.34 ‐ ‐100.00 ‐ ‐ ‐ ‐100.00
12.70 18.10 2.20 18.40 ‐38.30 2.62 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐11.59 ‐1.89 ‐1.61 2.82 ‐2.08 ‐2.87 ‐ ‐ ‐100.00 ‐ ‐ ‐100.00
4.81 ‐12.14 ‐23.37 54.75 ‐57.57 ‐6.70 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐1.63 ‐3.68 9.73 ‐1.74 ‐5.62 ‐0.59 ‐100.00 ‐100.00 ‐100.00 ‐100.00 ‐100.00 ‐100.00
6.46 ‐15.73 0.10 ‐31.02 ‐10.48 ‐10.13 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐2.89 ‐12.53 1.25 0.21 5.58 ‐1.68 ‐100.00 ‐100.00 ‐100.00 ‐100.00 ‐100.00 ‐100.00
1.72 ‐5.00 ‐14.68 ‐48.85 8.49 ‐11.66 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 0.50 1.79 1.03 ‐6.33 2.44 ‐0.11 ‐100.00 ‐100.00 ‐ ‐ ‐ ‐100.00
30.98 ‐6.19 ‐28.16 ‐28.82 ‐35.89 ‐13.62 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐6.23 4.58 ‐9.49 0.04 4.26 ‐1.37 ‐ ‐ ‐ ‐ ‐100.00 ‐100.00
9.43 ‐20.71 ‐31.90 22.88 ‐7.83 ‐5.63 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐11.73 ‐13.41 3.51 4.00 1.84 ‐3.16 ‐ ‐ ‐ ‐ ‐ ‐
1.85 16.82 ‐0.10 63.08 ‐17.47 12.84 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐3.70 ‐5.17 ‐1.17 3.90 2.31 ‐0.77 ‐100.00 ‐100.00 ‐100.00 ‐100.00 ‐100.00 ‐100.00
S Sb Se Si Sn
E D C B A Sum E D C B A Sum E D C B A Sum E D C B A Sum E D C B A Sum
‐246.82 22.59 42.00 ‐1285.50 ‐107.23 ‐1574.96 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 71.62 ‐121.85 ‐79.49 511.67 51.92 433.87 ‐ ‐ ‐13.31 ‐ ‐ ‐13.31
‐226.29 1391.60 626.54 3142.01 274.79 5208.64 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐82.25 ‐169.85 ‐110.26 1.84 87.74 ‐272.78 ‐ ‐ ‐ ‐14.98 ‐32.10 ‐47.08
‐64.56 ‐255.51 33.92 17.83 ‐935.14 ‐1203.46 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 11.17 5.45 1.32 ‐49.28 54.30 22.95 ‐ ‐12.63 ‐ ‐ ‐ ‐12.63
75.52 81.31 10.50 95.68 ‐686.21 ‐423.19 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐155.91 ‐25.51 ‐19.96 37.45 ‐25.93 ‐189.85 ‐ ‐ ‐24.81 ‐ ‐ ‐24.81
22.97 ‐34.78 ‐144.65 302.68 ‐1296.52 ‐1150.29 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐23.86 ‐45.30 124.37 ‐22.06 ‐72.56 ‐39.41 ‐31.66 ‐44.65 ‐13.49 ‐119.43 ‐36.01 ‐245.25
23.52 ‐95.04 0.60 ‐265.95 ‐166.92 ‐503.79 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐36.85 ‐166.11 16.99 2.60 74.70 ‐108.67 ‐21.89 ‐100.44 ‐28.39 ‐26.81 ‐19.42 ‐196.95
10.37 ‐29.17 ‐88.59 ‐516.49 139.38 ‐484.51 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 6.98 23.52 14.60 ‐86.33 28.85 ‐12.37 ‐13.64 ‐23.17 ‐ ‐ ‐ ‐36.81
108.97 ‐36.66 ‐203.82 ‐221.54 ‐539.15 ‐892.20 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐80.97 54.22 ‐128.11 0.45 46.14 ‐108.27 ‐ ‐ ‐ ‐ ‐10.83 ‐10.83
17.77 ‐96.49 ‐206.87 126.24 ‐44.44 ‐203.79 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐153.88 ‐188.31 53.39 58.21 25.45 ‐205.14 ‐ ‐ ‐ ‐ ‐ ‐
‐278.56 947.86 69.62 1394.95 ‐3361.43 ‐1227.55 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐443.96 ‐633.74 ‐127.14 454.55 270.61 ‐479.67 ‐67.19 ‐180.89 ‐80.00 ‐161.22 ‐98.36 ‐587.67
‐30.95 105.32 7.74 154.99 ‐373.49 ‐136.39 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐49.33 ‐70.42 ‐14.13 50.51 30.07 ‐53.30 ‐22.40 ‐45.22 ‐20.00 ‐53.74 ‐24.59 ‐73.46
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% DIFFERENCE
IN CONCENTRATION
(2015 vs. 2011)
TB7B.2.4
TB7B.S.2
TB7B.2.3
TB7B.2.2
TB7B.2.1
TB7B.1.3
TB7B.1.2
TB7B.1.1
TB7B.S.1
Mean
0 < %Difference ≤ +20
%Difference > +20
%Difference < 0
DIFFERENCE IN
CONCENTRATION
(2015‐2011, in mg/Kg)
TB7B.2.4
TB7B.S.2
TB7B.2.3
TB7B.2.2
TB7B.2.1
TB7B.1.3
TB7B.1.2
TB7B.1.1
TB7B.S.1
Sum
Mean
Sr Ti Tl V Zn
E D C B A Mean E D C B A Mean E D C B A Mean E D C B A Mean E D C B A Mean
‐17.03 30.30 47.66 ‐7.44 ‐2.04 10.29 ‐20.72 ‐9.75 2.33 ‐68.15 ‐19.17 ‐23.09 ‐ ‐ ‐ ‐ ‐ ‐ 5.46 0.45 12.01 ‐11.07 ‐0.49 1.27 ‐30.92 30.82 14.22 ‐0.03 ‐42.77 ‐5.74
‐1.48 140.85 83.90 99.22 ‐3.81 63.74 ‐4.72 69.39 6.05 5.73 ‐22.98 10.69 ‐ ‐ ‐ ‐ ‐ ‐ 4.00 ‐39.40 20.93 6.78 ‐9.59 ‐3.45 25.46 365.94 428.70 827.86 ‐32.82 323.03
‐8.72 21.31 6.49 ‐10.94 ‐2.14 1.20 ‐8.05 ‐26.81 0.98 ‐13.95 ‐15.42 ‐12.65 ‐ ‐ ‐ ‐ ‐ ‐ 3.78 14.44 13.85 ‐16.62 14.39 5.97 1.70 27.38 137.32 47.83 65.53 55.95
‐3.74 11.78 ‐8.49 21.03 ‐10.36 2.04 ‐2.67 0.38 ‐6.90 8.21 4.63 0.73 ‐ ‐ ‐ ‐ ‐ ‐ 4.07 3.09 ‐3.10 0.10 6.12 2.06 15.57 108.81 ‐9.84 21.62 57.23 38.68
4.23 1.76 33.05 9.48 ‐10.21 7.66 ‐0.30 16.23 ‐7.64 2.90 ‐10.55 0.13 ‐ ‐ ‐ ‐ ‐ ‐ ‐1.14 ‐2.36 ‐13.59 4.17 ‐7.36 ‐4.06 3.50 ‐5.95 ‐10.11 9.00 ‐27.38 ‐6.19
1.02 29.78 38.23 6.59 ‐8.34 13.46 23.22 ‐21.00 22.17 10.15 4.54 7.82 ‐ ‐ ‐ ‐ ‐ ‐ ‐5.03 ‐12.89 ‐0.64 ‐0.83 12.56 ‐1.37 ‐2.21 ‐5.15 82.91 12.79 6.45 18.96
11.19 20.27 25.00 15.71 2.72 14.98 ‐3.38 37.64 ‐3.81 ‐15.66 5.48 4.05 ‐ ‐ ‐ ‐ ‐ ‐ 0.41 ‐6.01 8.55 ‐8.47 ‐0.23 ‐1.15 0.50 11.68 16.02 1.24 20.41 9.97
4.16 15.73 10.34 10.40 ‐7.50 6.62 40.09 14.12 ‐0.82 15.09 5.69 14.83 ‐ ‐ ‐ ‐ ‐ ‐ 6.25 13.07 ‐2.17 ‐10.58 3.73 2.06 20.93 13.93 ‐1.52 ‐15.68 48.76 13.29
‐0.91 16.42 0.23 26.31 11.66 10.74 ‐21.48 ‐27.67 7.77 ‐7.35 ‐6.39 ‐11.02 ‐ ‐ ‐ ‐ ‐ ‐ 6.20 ‐8.39 3.41 0.99 ‐3.54 ‐0.27 25.95 21.34 ‐4.23 55.08 97.60 39.15
‐1.25 32.02 26.27 18.93 ‐3.33 14.53 0.22 5.84 2.24 ‐7.00 ‐6.02 ‐0.95 ‐ ‐ ‐ ‐ ‐ ‐ 2.67 ‐4.22 4.36 ‐3.95 1.73 0.12 6.72 63.20 72.61 106.64 21.45 54.12
Sr Ti Tl V Zn
E D C B A Sum E D C B A Sum E D C B A Sum E D C B A Sum E D C B A Sum
‐7.70 8.12 11.37 ‐2.86 ‐0.71 8.23 ‐13.26 ‐10.73 2.92 ‐69.79 ‐16.47 ‐107.33 ‐ ‐ ‐ ‐ ‐ ‐ 1.25 0.07 2.12 ‐2.10 ‐0.09 1.25 ‐60.72 14.14 6.65 ‐0.03 ‐80.84 ‐120.80
‐0.53 39.48 36.95 32.15 ‐1.44 106.61 ‐2.64 41.08 6.00 6.16 ‐19.09 31.52 ‐ ‐ ‐ ‐ ‐ ‐ 0.75 ‐10.89 2.22 0.90 ‐1.96 ‐8.98 20.22 256.83 313.56 312.40 ‐40.71 862.31
‐1.79 6.59 2.63 ‐4.26 ‐0.76 2.40 ‐6.06 ‐27.66 1.14 ‐15.03 ‐11.23 ‐58.83 ‐ ‐ ‐ ‐ ‐ ‐ 0.85 2.79 2.21 ‐3.29 2.09 4.66 1.24 18.65 77.46 25.43 33.85 156.63
‐0.52 4.78 ‐3.09 5.56 ‐3.60 3.14 ‐1.59 0.45 ‐8.17 8.33 2.74 1.75 ‐ ‐ ‐ ‐ ‐ ‐ 0.79 0.49 ‐0.52 0.02 1.11 1.89 13.43 53.34 ‐5.29 10.84 69.46 141.78
0.48 0.24 6.10 2.30 ‐3.62 5.50 ‐0.15 8.57 ‐4.21 1.86 ‐7.66 ‐1.60 ‐ ‐ ‐ ‐ ‐ ‐ ‐0.23 ‐0.48 ‐2.64 0.84 ‐1.41 ‐3.91 3.45 ‐4.01 ‐6.82 6.40 ‐41.95 ‐42.93
0.09 6.49 10.37 1.99 ‐2.85 16.09 9.31 ‐19.24 25.78 6.33 2.87 25.06 ‐ ‐ ‐ ‐ ‐ ‐ ‐1.06 ‐2.26 ‐0.10 ‐0.16 2.02 ‐1.56 ‐1.91 ‐3.61 43.44 7.93 6.20 52.05
1.23 4.93 6.00 4.24 0.98 17.38 ‐1.29 29.10 ‐4.33 ‐16.89 3.49 10.09 ‐ ‐ ‐ ‐ ‐ ‐ 0.08 ‐1.01 1.34 ‐1.37 ‐0.04 ‐1.00 0.47 6.46 7.47 0.63 14.41 29.44
1.05 3.77 2.76 2.93 ‐3.03 7.48 16.97 13.03 ‐1.01 12.34 3.87 45.19 ‐ ‐ ‐ ‐ ‐ ‐ 0.89 1.83 ‐0.35 ‐1.68 0.67 1.36 11.76 6.31 ‐0.80 ‐10.37 42.65 49.56
‐0.14 4.12 0.07 7.26 2.19 13.50 ‐15.50 ‐31.17 8.12 ‐8.81 ‐4.75 ‐52.11 ‐ ‐ ‐ ‐ ‐ ‐ 1.28 ‐1.21 0.54 0.16 ‐0.85 ‐0.09 13.97 9.02 ‐2.26 26.06 92.06 138.86
‐7.84 78.52 73.18 49.30 ‐12.83 180.33 ‐14.19 3.43 26.23 ‐75.50 ‐46.23 ‐106.25 ‐ ‐ ‐ ‐ ‐ ‐ 4.60 ‐10.65 4.82 ‐6.68 1.54 ‐6.37 1.92 357.14 433.41 379.29 95.12 1266.89
‐0.87 8.72 8.13 5.48 ‐1.43 20.04 ‐1.58 0.38 2.91 ‐8.39 ‐5.14 ‐11.81 ‐ ‐ ‐ ‐ ‐ ‐ 0.51 ‐1.18 0.54 ‐0.74 0.17 ‐0.71 0.21 39.68 48.16 42.14 10.57 140.77
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% DIFFERENCE
IN CONCENTRATION
(2015 vs. 2011)
Al As B Ba Be
E D C B A Mean E D C B A Mean E D C B A Mean E D C B A Mean E D C B A Mean
TB9A.9.3 ‐7.75 49.86 26.70 ‐9.73 ‐5.96 10.63 ‐ ‐ ‐ ‐ ‐ ‐ 1.10 7.37 17.50 ‐11.29 ‐4.31 2.08 ‐4.38 14.24 12.84 ‐7.39 ‐4.17 2.23 ‐3.08 48.87 31.22 ‐2.51 ‐9.53 12.99
TB9A.9.2 7.41 12.83 12.58 ‐4.23 23.53 10.42 ‐ ‐ ‐ ‐ ‐ ‐ ‐13.30 0.45 7.29 ‐9.82 12.39 ‐0.60 8.83 10.81 ‐7.55 ‐11.62 4.54 1.00 5.63 12.98 15.29 1.87 36.66 14.49
TB9A.9.1 9.21 4.80 ‐59.51 ‐27.81 14.83 ‐11.70 ‐ ‐ ‐ ‐ ‐ ‐ ‐18.76 ‐9.14 10.79 ‐17.28 8.72 ‐5.13 0.26 ‐0.96 ‐70.71 50.03 2.24 ‐3.83 4.10 ‐6.54 ‐48.42 ‐22.13 0.18 ‐14.56
TB9A.8.4 6.67 26.34 4.74 ‐0.67 9.13 9.24 ‐ ‐ ‐ ‐ ‐ ‐ ‐9.48 ‐0.48 ‐21.68 ‐18.14 ‐5.27 ‐11.01 3.36 ‐22.64 ‐1.18 ‐0.08 11.41 ‐1.83 ‐0.49 29.70 6.72 ‐0.75 2.34 7.50
TB9A.8.3 ‐4.74 38.57 61.16 14.34 ‐11.42 19.58 ‐100.00 ‐ ‐ ‐100.00 ‐ ‐100.00 1.68 17.50 30.78 ‐8.66 ‐7.84 6.69 ‐29.23 ‐9.77 ‐29.70 ‐35.40 ‐21.30 ‐25.08 ‐1.03 50.66 47.01 8.94 ‐8.42 19.43
TB9A.8.2 ‐0.19 24.01 17.20 44.18 ‐11.28 14.78 ‐ ‐ ‐ ‐ ‐ ‐ 9.26 ‐12.10 ‐2.33 ‐1.64 28.57 4.35 ‐5.07 ‐16.19 ‐13.87 44.75 ‐28.20 ‐3.72 ‐0.77 10.45 21.37 71.62 ‐18.44 16.85
TB9A.8.1 ‐3.83 25.06 47.78 ‐10.48 1.57 12.02 ‐ ‐ ‐ ‐ ‐ ‐ 6.54 9.29 4.74 ‐12.89 13.38 4.21 13.55 ‐55.33 ‐1.95 ‐14.18 ‐26.67 ‐16.92 ‐3.76 35.44 65.43 ‐3.06 ‐2.97 18.22
TB9A.7.4 ‐0.48 ‐5.55 ‐22.59 ‐1.88 ‐5.12 ‐7.12 ‐ ‐ 2.09 ‐ 9.83 5.96 ‐10.60 ‐16.01 ‐3.61 8.64 14.02 ‐1.51 ‐17.07 ‐0.78 ‐23.18 ‐22.39 ‐29.76 ‐18.64 0.41 0.20 ‐21.34 ‐1.57 ‐1.67 ‐4.79
TB9A.7.3 ‐17.77 47.52 3.19 39.15 ‐5.56 13.31 ‐ ‐ ‐ ‐ ‐ ‐ ‐19.82 30.49 ‐7.96 30.16 7.56 8.09 ‐29.16 134.42 ‐0.32 11.83 ‐24.16 18.52 ‐10.83 77.54 18.41 48.00 ‐5.10 25.60
TB9A.7.2 1.65 27.06 36.70 5.37 6.01 15.36 ‐ ‐ ‐ ‐ ‐ ‐ ‐12.02 ‐9.04 15.99 ‐5.90 1.68 ‐1.86 1.92 ‐21.64 ‐13.94 2.16 11.33 ‐4.03 2.47 44.06 54.47 12.76 7.08 24.17
TB9A.7.1 2.08 13.26 ‐31.24 ‐5.81 ‐1.72 ‐4.68 ‐ ‐ ‐100.00 ‐ ‐ ‐100.00 ‐6.38 ‐20.88 ‐22.13 ‐24.58 1.12 ‐14.57 ‐36.88 ‐19.80 21.51 14.74 15.40 ‐1.01 2.48 11.69 ‐34.91 ‐7.40 ‐1.38 ‐5.90
TB9A.6.4 2.80 ‐6.22 29.71 ‐40.48 ‐3.24 ‐3.49 ‐ 53.14 ‐ ‐ ‐100.00 ‐23.43 ‐16.80 14.36 ‐2.59 ‐33.60 ‐13.80 ‐10.49 152.47 ‐18.01 ‐18.24 1.01 ‐61.52 11.14 10.27 ‐6.55 43.09 ‐45.29 ‐3.64 ‐0.42
TB9A.6.3 ‐1.43 ‐15.82 ‐10.55 16.42 0.75 ‐2.12 ‐ ‐ ‐ ‐ ‐ ‐ 26.23 ‐9.57 ‐22.88 22.76 20.06 7.32 ‐10.55 97.96 ‐16.68 ‐50.08 ‐3.11 3.51 ‐7.18 ‐14.66 ‐5.89 22.55 5.60 0.08
TB9A.6.2 ‐8.79 1.38 ‐0.67 ‐2.18 28.84 3.72 ‐ ‐ ‐ ‐ ‐ ‐ 5.28 ‐23.17 ‐8.60 ‐23.38 3.28 ‐9.32 ‐1.84 ‐7.05 ‐30.44 ‐12.84 6.71 ‐9.09 ‐6.36 ‐1.95 ‐11.48 ‐8.66 44.21 3.15
TB9A.6.1 6.74 ‐33.17 ‐10.38 4.73 ‐6.39 ‐7.69 ‐ ‐100.00 ‐ ‐ ‐ ‐100.00 5.38 ‐15.63 ‐14.63 ‐8.27 14.45 ‐3.74 29.05 ‐32.04 ‐7.58 6.75 ‐13.25 ‐3.41 12.86 ‐31.09 ‐11.00 9.47 ‐11.43 ‐6.24
TB9A.5.4 ‐5.22 ‐27.82 ‐41.20 15.89 4.97 ‐10.68 ‐ ‐ ‐ ‐ ‐ ‐ ‐18.07 ‐34.55 ‐29.89 ‐2.90 4.91 ‐16.10 ‐23.71 ‐17.62 6.73 ‐3.39 ‐10.71 ‐9.74 ‐8.32 ‐31.15 ‐42.75 28.50 4.33 ‐9.88
TB9A.5.3 ‐0.80 27.61 4.65 369.69 ‐2.60 79.71 ‐ ‐ ‐ ‐ ‐ ‐ 19.27 ‐1.95 ‐4.08 128.57 16.55 31.67 ‐9.95 ‐21.89 6.11 342.89 ‐15.77 60.28 ‐3.15 39.67 9.91 499.70 ‐4.19 108.39
TB9A.5.2 ‐0.60 ‐7.50 ‐17.30 ‐1.14 ‐18.38 ‐8.98 ‐ ‐ ‐ ‐ ‐ ‐ ‐4.11 ‐19.40 ‐33.46 ‐12.40 2.19 ‐13.44 ‐1.55 ‐8.33 ‐7.50 2.03 ‐30.83 ‐9.23 ‐3.26 ‐9.81 ‐23.75 5.36 ‐21.17 ‐10.52
TB9A.5.1 5.60 ‐35.41 24.46 14.13 24.08 6.57 ‐ ‐ ‐ ‐ ‐ ‐ 17.09 ‐23.82 ‐5.44 ‐9.18 24.70 0.67 2.55 ‐0.27 23.30 4.04 21.35 10.19 0.63 ‐41.22 28.68 10.52 19.89 3.70
TB9A.4.4 10.20 ‐30.00 10.59 ‐0.45 ‐11.23 ‐4.18 ‐ ‐ ‐ ‐ ‐ ‐ ‐8.54 ‐28.41 ‐25.78 ‐3.78 ‐17.14 ‐16.73 4.38 ‐22.48 3.41 6.97 ‐16.25 ‐4.80 11.12 ‐32.84 11.45 1.61 ‐12.14 ‐4.16
TB9A.4.3 24.11 ‐7.23 ‐6.08 1.98 14.13 5.38 ‐ ‐ ‐ ‐ ‐ ‐ ‐0.99 ‐22.04 ‐30.27 ‐5.18 0.45 ‐11.61 ‐4.23 ‐6.02 ‐9.12 ‐6.92 21.23 ‐1.01 14.15 ‐7.41 ‐7.37 ‐1.44 13.07 2.20
TB9A.4.2 8.40 38.14 ‐9.54 2.63 21.28 12.18 ‐ ‐ ‐ ‐ ‐ ‐ ‐66.84 52.58 82.44 6.82 36.48 22.30 16.73 26.50 107.65 3.31 ‐14.66 27.91 ‐17.16 44.76 21.40 3.71 22.86 15.11
TB9A.4.1 ‐4.73 68.05 8.07 ‐12.63 24.07 16.57 ‐ ‐ ‐ ‐ ‐ ‐ 0.83 35.34 ‐10.64 ‐2.49 14.66 7.54 19.33 43.44 10.84 ‐2.45 39.60 22.15 ‐0.58 100.02 10.84 ‐14.81 21.28 23.35
TB9A.3.3 1.92 ‐31.62 42.59 ‐9.15 11.77 3.10 ‐ ‐ ‐ ‐ ‐ ‐ 12.51 ‐11.48 23.63 ‐5.15 13.35 6.57 ‐2.85 9.33 ‐16.54 ‐10.90 ‐3.04 ‐4.80 ‐0.25 ‐38.37 65.70 ‐10.82 12.31 5.71
TB9A.3.2 1.21 2.04 11.68 ‐9.90 ‐1.80 0.65 ‐ ‐ ‐ ‐ ‐ ‐ 16.41 ‐16.04 ‐3.32 ‐15.00 ‐2.83 ‐4.16 ‐4.18 ‐10.72 12.84 10.22 ‐20.93 ‐2.55 3.85 ‐12.48 12.03 ‐11.42 ‐0.81 ‐1.76
TB9A.3.1 ‐11.56 ‐11.24 82.55 ‐0.58 ‐2.92 11.25 ‐ ‐ ‐ ‐ ‐ ‐ ‐6.73 ‐17.05 41.59 ‐7.55 ‐4.30 1.19 3.88 ‐18.38 135.97 53.70 ‐9.80 33.08 ‐13.76 ‐13.14 132.37 ‐19.12 ‐4.12 16.45
TB9A.2.3 ‐10.62 28.86 ‐24.51 10.94 ‐6.93 ‐0.45 ‐ ‐ ‐ ‐ ‐ ‐ 17.38 ‐10.03 ‐38.78 ‐8.71 2.61 ‐7.51 7.15 64.19 ‐20.55 4.72 ‐13.76 8.35 ‐12.89 30.62 ‐35.58 11.95 ‐13.08 ‐3.80
TB9A.2.2 ‐4.47 45.95 ‐3.10 4.28 ‐17.36 5.06 ‐ ‐ ‐ ‐ ‐ ‐ 0.96 18.92 12.87 4.52 ‐0.19 7.42 ‐13.94 30.25 ‐1.76 ‐1.19 ‐15.12 ‐0.35 ‐5.17 75.81 ‐6.54 ‐6.73 ‐17.11 8.05
TB9A.2.1 13.28 37.20 ‐5.20 27.02 ‐13.51 11.76 ‐ ‐ ‐ ‐ ‐ ‐ ‐1.82 22.16 ‐9.53 30.81 ‐4.93 7.34 22.10 86.69 ‐7.23 4.53 ‐13.31 18.56 15.88 61.90 ‐1.41 51.73 ‐15.54 22.51
TB9A.1.3 ‐25.57 20.37 37.02 ‐12.96 ‐24.91 ‐1.21 ‐ ‐ ‐ ‐ ‐ ‐ ‐4.39 1.86 15.73 3.94 ‐6.94 2.04 ‐26.46 12.91 67.19 ‐20.22 ‐18.46 2.99 ‐21.29 24.63 59.75 ‐15.72 ‐21.64 5.14
TB9A.1.2 19.90 45.48 30.19 ‐3.28 ‐3.18 17.82 ‐ ‐ ‐ ‐ ‐ ‐ 32.77 30.42 26.58 ‐10.12 14.59 18.85 ‐17.64 18.75 31.67 77.09 ‐17.10 18.55 9.32 53.53 22.13 ‐3.66 ‐7.52 14.76
TB9A.1.1 ‐31.85 8.81 0.08 30.16 ‐20.91 ‐2.74 ‐ ‐ ‐ ‐ ‐ ‐ ‐33.87 ‐10.15 ‐5.47 15.20 1.47 ‐6.57 ‐3.38 ‐11.41 23.14 140.27 ‐12.24 27.28 ‐41.56 11.42 4.73 25.44 ‐27.58 ‐5.51
Mean ‐0.60 11.93 7.81 13.99 0.33 6.69 ‐100.00 ‐23.43 ‐48.95 ‐100.00 ‐45.09 ‐63.49 ‐2.49 ‐2.19 ‐0.41 ‐0.20 5.93 0.12 1.36 7.13 5.16 18.19 ‐9.07 4.55 ‐2.12 16.15 13.49 19.96 ‐0.55 9.38
0 < %Difference ≤ +20
%Difference > +20
%Difference < 0
DIFFERENCE IN
CONCENTRATION
(2015‐2011, in mg/Kg)
Al As B Ba Be
E D C B A Sum E D C B A Sum E D C B A Sum E D C B A Sum E D C B A Sum
TB9A.9.3 ‐866.02 3492.96 1580.12 ‐620.28 ‐617.41 2969.36 ‐ ‐ ‐ ‐ ‐ ‐ 0.16 0.97 1.67 ‐1.16 ‐0.65 0.99 ‐3.83 11.24 8.93 ‐5.92 ‐3.36 7.06 ‐0.02 0.16 0.08 ‐0.01 ‐0.05 0.17
TB9A.9.2 461.32 740.13 897.41 ‐271.26 1770.67 3598.27 ‐ ‐ ‐ ‐ ‐ ‐ ‐1.21 0.04 0.79 ‐1.07 2.11 0.66 6.27 7.74 ‐5.32 ‐9.72 3.74 2.71 0.02 0.04 0.05 0.01 0.15 0.26
TB9A.9.1 503.14 267.85 ‐3488.52 ‐2737.50 1311.51 ‐4143.53 ‐ ‐ ‐ ‐ ‐ ‐ ‐1.77 ‐0.82 1.10 ‐1.92 1.10 ‐2.30 0.19 ‐0.66 ‐48.76 26.33 1.93 ‐20.97 0.01 ‐0.02 ‐0.13 ‐0.10 0.00 ‐0.24
TB9A.8.4 422.96 1767.69 296.55 ‐48.49 854.02 3292.73 ‐ ‐ ‐ ‐ ‐ ‐ ‐0.80 ‐0.05 ‐2.13 ‐1.96 ‐0.66 ‐5.60 2.28 ‐20.49 ‐0.91 ‐0.06 7.87 ‐11.32 ‐ 0.10 0.02 ‐ 0.01 0.13
TB9A.8.3 ‐624.25 2776.95 3659.57 1630.64 ‐1033.12 6409.79 ‐11.42 23.65 ‐ ‐10.93 ‐ 1.31 0.16 2.14 3.07 ‐1.16 ‐1.18 3.05 ‐40.15 ‐6.85 ‐26.52 ‐45.04 ‐16.49 ‐135.05 ‐0.01 0.16 0.13 0.05 ‐0.04 0.30
TB9A.8.2 ‐26.16 1443.06 1219.39 2585.69 ‐1269.28 3952.71 ‐ ‐ ‐ ‐ ‐ ‐ 1.14 ‐1.22 ‐0.25 ‐0.17 3.32 2.81 ‐5.52 ‐13.86 ‐11.24 32.40 ‐30.50 ‐28.72 ‐0.01 0.03 0.07 0.18 ‐0.11 0.16
TB9A.8.1 ‐589.40 2273.93 3094.23 ‐968.02 200.03 4010.77 ‐ 17.53 18.21 ‐ ‐ 35.74 0.79 0.98 0.47 ‐1.40 1.55 2.39 14.92 ‐88.54 ‐1.37 ‐14.04 ‐30.63 ‐119.66 ‐0.03 0.15 0.19 ‐0.01 ‐0.02 0.28
TB9A.7.4 ‐61.00 ‐637.01 ‐2575.33 ‐264.12 ‐785.05 ‐4322.51 ‐ ‐ 0.23 ‐ 1.29 1.52 ‐1.34 ‐2.11 ‐0.47 1.18 1.89 ‐0.85 ‐23.87 ‐0.80 ‐18.52 ‐40.41 ‐84.69 ‐168.29 ‐ ‐ ‐0.12 ‐0.01 ‐0.01 ‐0.14
TB9A.7.3 ‐3029.21 3380.12 188.29 2641.45 ‐677.56 2503.10 ‐ 12.90 ‐ ‐ ‐ 12.90 ‐3.03 2.77 ‐0.76 3.03 1.00 3.01 ‐45.50 94.59 ‐0.22 8.84 ‐26.44 31.27 ‐0.09 0.24 0.04 0.15 ‐0.03 0.31
TB9A.7.2 266.42 2087.15 2837.28 471.35 839.89 6502.09 ‐ 12.32 ‐ ‐ ‐ 12.32 ‐1.43 ‐1.02 1.62 ‐0.66 0.23 ‐1.26 2.82 ‐16.50 ‐11.13 1.82 14.12 ‐8.87 0.02 0.15 0.18 0.05 0.05 0.46
TB9A.7.1 328.86 840.71 ‐3124.08 ‐697.89 ‐233.33 ‐2885.73 ‐ ‐ ‐11.97 ‐ ‐ ‐11.97 ‐0.76 ‐2.11 ‐2.82 ‐2.96 0.15 ‐8.50 ‐57.90 ‐19.09 13.57 14.77 14.07 ‐34.58 0.02 0.03 ‐0.16 ‐0.04 ‐0.01 ‐0.16
TB9A.6.4 466.07 ‐990.00 2131.56 ‐5462.53 ‐483.52 ‐4338.43 ‐ 9.10 ‐ ‐ ‐16.97 ‐7.87 ‐2.00 1.76 ‐0.26 ‐4.59 ‐1.90 ‐6.98 143.68 ‐85.88 ‐16.04 1.19 ‐209.06 ‐166.11 0.09 ‐0.05 0.12 ‐0.31 ‐0.03 ‐0.18
TB9A.6.3 ‐232.10 ‐1091.18 ‐651.65 1304.78 100.90 ‐569.25 ‐ ‐ ‐ ‐ ‐ ‐ 2.34 ‐0.94 ‐2.81 2.31 2.53 3.43 ‐12.68 38.03 ‐16.34 ‐70.49 ‐3.97 ‐65.45 ‐0.06 ‐0.04 ‐0.01 0.08 0.04 0.00
TB9A.6.2 ‐1389.29 87.87 ‐46.23 ‐142.54 2332.81 842.62 ‐ ‐ ‐ ‐ ‐ ‐ 0.64 ‐2.33 ‐0.83 ‐2.42 0.32 ‐4.62 ‐1.61 ‐5.20 ‐34.59 ‐9.68 5.10 ‐45.99 ‐0.05 ‐0.01 ‐0.04 ‐0.03 0.17 0.04
TB9A.6.1 928.11 ‐4580.92 ‐661.45 325.16 ‐669.48 ‐4658.57 ‐ ‐13.15 ‐ ‐ ‐ ‐13.15 0.75 ‐1.97 ‐1.40 ‐0.90 1.55 ‐1.98 25.27 ‐36.50 ‐5.09 5.12 ‐10.35 ‐21.55 0.09 ‐0.21 ‐0.03 0.03 ‐0.06 ‐0.18
TB9A.5.4 ‐772.81 ‐1842.78 ‐4600.55 1159.43 622.02 ‐5434.69 ‐ ‐ ‐ ‐ ‐ ‐ ‐2.65 ‐3.83 ‐3.27 ‐0.29 0.69 ‐9.35 ‐25.91 ‐13.38 4.89 ‐2.59 ‐9.45 ‐46.45 ‐0.06 ‐0.09 ‐0.22 0.09 0.03 ‐0.25
TB9A.5.3 ‐128.41 1912.08 289.09 8568.41 ‐283.42 10357.76 ‐ ‐ ‐ 13.55 ‐ 13.55 1.86 ‐0.18 ‐0.35 7.07 1.84 10.24 ‐13.93 ‐18.68 4.53 74.07 ‐13.26 32.73 ‐0.03 0.12 0.03 0.47 ‐0.02 0.57
TB9A.5.2 ‐92.77 ‐484.90 ‐1240.29 ‐69.78 ‐2059.49 ‐3947.23 ‐ ‐ ‐ ‐ 11.78 11.78 ‐0.40 ‐1.58 ‐2.93 ‐1.08 0.27 ‐5.72 ‐1.97 ‐6.46 ‐5.47 1.59 ‐26.34 ‐38.64 ‐0.03 ‐0.03 ‐0.08 0.01 ‐0.12 ‐0.24
TB9A.5.1 856.59 ‐3256.98 1153.83 900.28 1943.99 1597.71 ‐ ‐ ‐ ‐ ‐ ‐ 1.32 ‐2.01 ‐0.39 ‐0.66 2.55 0.81 3.35 ‐0.19 12.06 3.12 11.63 29.98 0.01 ‐0.17 0.05 0.03 0.09 0.00
TB9A.4.4 1478.97 ‐2433.53 581.33 ‐23.00 ‐1107.29 ‐1503.52 ‐ ‐ ‐ ‐ ‐ ‐ ‐1.06 ‐3.24 ‐2.70 ‐0.33 ‐2.28 ‐9.61 4.69 ‐19.66 2.82 4.26 ‐10.18 ‐18.06 0.08 ‐0.13 0.03 ‐ ‐0.06 ‐0.08
TB9A.4.3 3399.01 ‐456.50 ‐345.40 125.26 1504.37 4226.75 ‐ ‐ ‐ ‐ ‐ ‐ ‐0.12 ‐2.11 ‐3.25 ‐0.44 0.07 ‐5.86 ‐5.69 ‐3.91 ‐7.56 ‐5.05 13.39 ‐8.83 0.11 ‐0.02 ‐0.02 ‐ 0.07 0.14
TB9A.4.2 1525.26 2982.53 ‐289.67 322.34 1999.64 6540.10 ‐ ‐ ‐ ‐ ‐ ‐ ‐28.89 5.46 7.63 1.01 4.10 ‐10.68 18.86 22.76 51.87 2.56 ‐11.52 84.54 ‐0.20 0.16 0.03 0.02 0.10 0.11
TB9A.4.1 ‐733.94 4497.18 512.24 ‐1042.67 2402.45 5635.27 ‐ ‐ ‐ ‐ ‐ ‐ 0.13 3.05 ‐1.02 ‐0.25 1.87 3.79 19.34 30.65 8.33 ‐1.79 29.84 86.35 ‐ 0.28 0.03 ‐0.06 0.11 0.36
TB9A.3.3 353.88 ‐3344.74 3065.57 ‐1210.86 1106.59 ‐29.57 ‐ ‐ ‐ ‐ ‐ ‐ 1.92 ‐1.17 2.54 ‐0.75 1.77 4.30 ‐3.06 6.96 ‐14.86 ‐9.74 ‐1.85 ‐22.55 ‐ ‐0.21 0.20 ‐0.07 0.06 ‐0.02
TB9A.3.2 189.19 125.51 660.15 ‐634.06 ‐161.25 179.53 ‐ ‐ ‐ ‐ ‐ ‐ 2.50 ‐1.32 ‐0.28 ‐1.27 ‐0.33 ‐0.70 ‐4.29 ‐8.43 9.54 6.64 ‐13.68 ‐10.23 0.03 ‐0.04 0.03 ‐0.03 ‐ ‐0.01
TB9A.3.1 ‐1392.25 ‐712.47 2884.78 ‐41.80 ‐255.66 482.60 ‐ ‐ ‐ ‐ ‐ ‐ ‐0.81 ‐1.52 2.32 ‐0.69 ‐0.52 ‐1.22 3.19 ‐14.94 39.17 42.78 ‐5.99 64.22 ‐0.09 ‐0.04 0.16 ‐0.06 ‐0.02 ‐0.05
TB9A.2.3 ‐1332.21 1692.99 ‐1803.51 578.80 ‐648.77 ‐1512.69 ‐ ‐ ‐ ‐ ‐ ‐ 2.08 ‐1.14 ‐5.19 ‐0.78 0.33 ‐4.70 7.95 25.22 ‐16.47 3.11 ‐9.51 10.30 ‐0.10 0.09 ‐0.12 0.03 ‐0.07 ‐0.17
TB9A.2.2 ‐478.54 2637.13 ‐166.55 228.14 ‐2161.83 58.35 ‐ ‐ ‐ ‐ ‐ ‐ 0.12 1.88 1.18 0.41 ‐0.02 3.57 ‐11.10 24.93 ‐1.32 ‐0.94 ‐13.33 ‐1.75 ‐0.03 0.18 ‐0.02 ‐0.02 ‐0.11 0.01
TB9A.2.1 1309.17 1282.08 ‐307.71 1465.39 ‐1472.50 2276.42 ‐ ‐ ‐ ‐ ‐ ‐ ‐0.25 1.55 ‐0.83 2.55 ‐0.57 2.45 17.06 28.89 ‐4.92 2.58 ‐10.67 32.93 0.09 0.08 ‐ 0.11 ‐0.09 0.19
TB9A.1.3 ‐2817.00 963.10 1024.06 ‐1208.45 ‐3705.82 ‐5744.11 ‐ ‐ ‐ ‐ ‐ ‐ ‐0.53 0.17 0.98 0.51 ‐1.01 0.12 ‐24.41 5.74 12.38 ‐13.87 ‐21.65 ‐41.82 ‐0.12 0.05 0.06 ‐0.07 ‐0.17 ‐0.26
TB9A.1.2 1806.06 1686.44 1544.73 ‐171.58 ‐358.72 4506.92 ‐ ‐ ‐ ‐ ‐ ‐ 3.19 2.10 2.20 ‐0.95 1.73 8.27 ‐19.69 7.44 20.32 28.37 ‐15.38 21.06 0.05 0.08 0.05 ‐0.01 ‐0.05 0.12
TB9A.1.1 ‐2388.72 439.64 4.46 1272.15 ‐1818.70 ‐2491.16 ‐ ‐ ‐ ‐ ‐ ‐ ‐4.25 ‐0.99 ‐0.53 1.33 0.14 ‐4.30 ‐1.99 ‐7.79 17.34 64.53 ‐8.97 63.12 ‐0.16 0.02 0.01 0.05 ‐0.13 ‐0.20
Sum ‐2659.07 17546.10 8323.72 7964.44 ‐2813.34 28361.85 ‐11.42 62.34 6.47 2.63 ‐3.90 56.12 ‐32.19 ‐8.77 ‐6.94 ‐8.46 22.03 ‐34.33 ‐33.24 ‐83.67 ‐40.92 94.75 ‐485.56 ‐548.64 ‐0.47 1.09 0.62 0.53 ‐0.32 1.44
Mean ‐83.10 548.32 260.12 248.89 ‐87.92 886.31 ‐11.42 10.39 2.16 1.31 ‐1.30 5.61 ‐1.01 ‐0.27 ‐0.22 ‐0.26 0.69 ‐1.07 ‐1.04 ‐2.61 ‐1.28 2.96 ‐15.17 ‐17.14 ‐0.02 0.04 0.02 0.02 ‐0.01 0.05
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APPENDIX I: Changes in Concentrations of Metals in Bioswale TB9A from 2011 to 2015
% DIFFERENCE
IN CONCENTRATION
(2015 vs. 2011)
TB9A.9.3
TB9A.9.2
TB9A.9.1
TB9A.8.4
TB9A.8.3
TB9A.8.2
TB9A.8.1
TB9A.7.4
TB9A.7.3
TB9A.7.2
TB9A.7.1
TB9A.6.4
TB9A.6.3
TB9A.6.2
TB9A.6.1
TB9A.5.4
TB9A.5.3
TB9A.5.2
TB9A.5.1
TB9A.4.4
TB9A.4.3
TB9A.4.2
TB9A.4.1
TB9A.3.3
TB9A.3.2
TB9A.3.1
TB9A.2.3
TB9A.2.2
TB9A.2.1
TB9A.1.3
TB9A.1.2
TB9A.1.1
Mean
0 < %Difference ≤ +20
%Difference > +20
%Difference < 0
DIFFERENCE IN
CONCENTRATION
(2015‐2011, in mg/Kg)
TB9A.9.3
TB9A.9.2
TB9A.9.1
TB9A.8.4
TB9A.8.3
TB9A.8.2
TB9A.8.1
TB9A.7.4
TB9A.7.3
TB9A.7.2
TB9A.7.1
TB9A.6.4
TB9A.6.3
TB9A.6.2
TB9A.6.1
TB9A.5.4
TB9A.5.3
TB9A.5.2
TB9A.5.1
TB9A.4.4
TB9A.4.3
TB9A.4.2
TB9A.4.1
TB9A.3.3
TB9A.3.2
TB9A.3.1
TB9A.2.3
TB9A.2.2
TB9A.2.1
TB9A.1.3
TB9A.1.2
TB9A.1.1
Sum
Mean
Ca Cd Co Cr Cu
E D C B A Mean E D C B A Mean E D C B A Mean E D C B A Mean E D C B A Mean
34.33 ‐4.94 6.31 ‐1.49 9.50 8.74 1.12 45.44 24.95 ‐0.45 0.25 14.26 ‐ ‐ ‐ ‐ ‐ ‐ 8.16 45.33 21.86 ‐16.36 2.58 12.32 ‐11.13 41.15 30.28 ‐6.00 ‐34.14 4.03
‐0.65 ‐0.32 2.55 ‐5.71 ‐10.18 ‐2.86 ‐2.04 13.60 7.16 0.21 8.59 5.50 ‐ ‐0.78 ‐ ‐100.00 ‐ ‐50.39 12.01 8.17 13.90 0.56 9.03 8.73 ‐39.78 4.95 9.60 ‐16.58 19.56 ‐4.45
‐9.40 ‐2.89 270.36 ‐7.43 ‐8.98 48.33 9.07 ‐4.24 ‐100.00 ‐31.18 ‐13.71 ‐28.01 ‐ ‐ ‐ ‐ ‐ ‐ ‐8.29 13.18 ‐55.39 ‐35.49 ‐12.73 ‐19.74 ‐43.78 ‐18.99 ‐73.33 ‐18.18 ‐26.64 ‐36.18
5.33 6.70 ‐47.55 ‐6.29 ‐23.61 ‐13.09 ‐0.60 20.15 ‐7.04 0.44 ‐21.34 ‐1.68 ‐ ‐ ‐ ‐ ‐ ‐ ‐12.85 44.43 15.93 ‐11.24 ‐6.23 6.01 ‐60.89 19.71 ‐34.80 ‐13.14 ‐26.03 ‐23.03
25.28 ‐7.67 28.42 ‐47.50 9.62 1.63 ‐9.66 142.12 104.19 4.80 8.28 49.95 ‐100.00 ‐ ‐ ‐100.00 ‐ ‐100.00 ‐0.58 8.02 25.24 10.85 7.13 10.13 ‐24.13 ‐4.51 6.24 ‐0.17 ‐32.74 ‐11.06
70.98 ‐12.77 ‐31.79 ‐43.27 110.98 18.83 ‐2.03 10.72 5.17 40.46 ‐7.50 9.36 ‐ ‐ ‐ ‐ ‐ ‐ 2.55 19.97 16.92 30.42 ‐15.56 10.86 ‐6.09 ‐6.71 ‐16.98 9.87 ‐38.39 ‐11.66
30.51 ‐29.88 ‐29.94 36.61 ‐6.81 0.10 ‐3.62 39.83 132.16 ‐3.06 ‐49.29 23.21 ‐ ‐ ‐ ‐ ‐ ‐ ‐11.86 43.95 7.29 ‐20.92 5.32 4.76 ‐7.09 7.28 ‐6.33 17.68 ‐27.63 ‐3.22
‐9.00 15.04 55.83 45.17 28.54 27.12 0.87 ‐12.46 7.56 3.70 3.25 0.58 ‐ ‐ ‐ ‐ ‐ ‐ ‐10.27 1.50 ‐8.08 9.21 ‐7.50 ‐3.03 ‐31.84 20.09 45.00 34.04 42.29 21.92
57.37 ‐30.59 ‐17.68 15.71 31.69 11.30 ‐11.78 98.53 13.54 63.71 ‐6.77 31.45 ‐ ‐ ‐ ‐ ‐ ‐ ‐7.43 63.98 13.06 40.33 ‐14.58 19.07 ‐0.46 43.17 ‐4.91 19.02 ‐6.84 10.00
‐10.34 ‐18.34 ‐41.59 ‐0.22 ‐36.43 ‐21.38 ‐3.08 63.25 85.50 5.67 3.16 30.90 ‐ ‐ ‐ ‐ ‐ ‐ 8.36 ‐24.54 54.24 ‐13.57 4.59 5.82 ‐11.67 5.07 4.49 ‐5.00 ‐27.17 ‐6.86
25.99 ‐26.31 8.59 ‐37.01 18.11 ‐2.12 ‐14.55 8.10 ‐51.26 ‐18.90 ‐0.48 ‐15.42 ‐ ‐ ‐ ‐ ‐ ‐ ‐7.15 ‐7.01 ‐13.38 ‐18.21 ‐0.67 ‐9.28 ‐22.73 ‐8.21 ‐17.13 ‐31.31 ‐24.04 ‐20.68
‐42.81 144.86 ‐2.71 92.49 10.49 40.47 17.02 26.90 27.42 ‐30.68 ‐22.73 3.59 ‐ ‐ ‐ ‐ ‐ ‐ 2.58 ‐0.33 25.01 ‐36.55 ‐13.72 ‐4.60 ‐5.40 4.14 ‐12.81 ‐18.07 ‐18.31 ‐10.09
15.03 ‐30.15 ‐0.89 3.90 ‐8.80 ‐4.18 9.14 ‐46.58 ‐0.35 47.52 5.11 2.97 ‐ ‐ ‐ ‐ ‐ ‐ ‐3.10 ‐14.44 ‐19.39 1.17 6.60 ‐5.83 ‐2.52 23.70 ‐18.57 2.70 25.43 6.15
19.96 ‐4.29 12.17 ‐3.35 ‐16.06 1.69 1.71 11.98 ‐11.03 ‐7.89 16.10 2.17 ‐ ‐ ‐ ‐100.00 ‐ ‐100.00 3.41 8.59 ‐0.13 0.62 33.80 9.26 12.72 4.08 44.31 ‐3.84 3.32 12.12
‐31.86 ‐20.91 24.24 6.78 19.87 ‐0.38 2.60 ‐34.05 ‐3.77 8.06 ‐4.66 ‐6.36 ‐ ‐24.45 ‐100.00 ‐ ‐ ‐62.22 7.31 ‐29.28 ‐4.73 6.10 ‐6.11 ‐5.34 ‐0.03 22.40 ‐1.62 5.64 ‐1.15 5.05
11.69 36.72 ‐13.26 ‐2.25 ‐9.01 4.78 ‐3.07 ‐21.55 ‐40.45 24.44 ‐1.66 ‐8.46 ‐ ‐ ‐ ‐ ‐ ‐ ‐2.01 ‐19.21 ‐32.77 11.27 3.36 ‐7.87 ‐12.15 ‐20.32 ‐28.16 36.53 ‐4.60 ‐5.74
3.52 18.73 3.12 ‐38.96 10.10 ‐0.70 3.50 21.46 4.61 215.00 ‐3.09 48.30 ‐ ‐ ‐ ‐ ‐ ‐ 6.96 20.71 22.12 64.45 11.51 25.15 ‐10.49 4.47 ‐5.32 167.04 6.68 32.48
2.97 12.58 ‐5.53 ‐11.58 44.37 8.56 ‐2.30 ‐2.11 ‐9.28 10.69 ‐3.01 ‐1.20 ‐ ‐100.00 ‐100.00 ‐ ‐ ‐100.00 ‐7.43 22.46 ‐13.83 39.32 ‐23.44 3.42 ‐8.06 24.70 29.26 78.21 ‐7.18 23.39
5.94 18.23 ‐28.49 ‐24.64 ‐11.95 ‐8.18 4.35 ‐15.47 33.20 21.51 5.22 9.76 ‐ ‐ ‐ ‐ ‐ ‐ 2.86 ‐26.45 18.60 22.38 15.13 6.50 4.06 3.23 25.71 31.39 16.45 16.17
‐33.21 20.34 ‐3.43 14.91 ‐2.26 ‐0.73 5.26 ‐21.80 19.38 ‐1.08 ‐23.71 ‐4.39 ‐ ‐ ‐ ‐ ‐ ‐ ‐21.36 ‐19.70 20.04 6.69 ‐14.15 ‐5.69 13.85 ‐5.51 62.88 ‐80.26 ‐91.44 ‐20.10
‐43.71 1.51 5.05 17.55 ‐13.41 ‐6.60 5.79 ‐11.66 ‐11.85 1.98 6.98 ‐1.75 ‐100.00 ‐ ‐ ‐ ‐ ‐100.00 ‐1.03 ‐34.11 ‐22.78 32.78 8.68 ‐3.29 ‐7.80 7.29 ‐27.55 9.35 ‐21.32 ‐8.00
‐30.59 32.50 39.49 32.65 10.84 16.98 ‐21.28 114.96 247.32 7.08 25.25 74.67 ‐ ‐ ‐ ‐ ‐ ‐ ‐3.71 162.53 600.89 17.14 ‐6.09 154.15 ‐23.02 247.33 465.10 6.61 13.04 141.81
30.22 ‐23.56 ‐9.49 16.93 ‐19.33 ‐1.04 3.34 49.99 12.42 2.03 7.98 15.15 ‐ ‐ ‐ ‐ ‐100.00 ‐100.00 ‐0.20 67.21 11.66 ‐10.33 7.82 15.23 ‐23.28 ‐47.58 ‐56.40 ‐42.15 ‐53.43 ‐44.57
7.69 11.20 21.07 24.14 1.18 13.05 4.84 ‐23.49 52.12 ‐9.00 3.25 5.54 ‐ ‐ ‐ ‐ ‐ ‐ 1.36 ‐18.78 48.45 ‐6.90 11.23 7.07 ‐5.30 ‐20.59 8.71 ‐22.13 ‐41.89 ‐16.24
22.29 ‐2.31 ‐3.97 0.20 ‐3.51 2.54 ‐2.22 ‐9.19 12.31 ‐4.48 ‐10.47 ‐2.81 ‐ ‐ ‐ ‐ ‐ ‐ ‐6.31 ‐4.68 26.86 6.89 ‐17.15 1.12 ‐1.59 ‐3.25 11.15 ‐2.25 ‐25.75 ‐4.34
1.62 18.83 ‐31.50 ‐4.33 ‐1.62 ‐3.40 ‐8.13 2.94 41.54 ‐4.65 ‐6.22 5.10 ‐ ‐ ‐ ‐ ‐ ‐ ‐3.96 8.00 79.89 60.84 ‐15.18 25.92 ‐19.16 ‐34.43 ‐16.87 ‐25.79 ‐28.40 ‐24.93
53.68 ‐31.19 ‐11.92 ‐12.34 5.43 0.73 ‐11.33 ‐3.25 ‐37.38 ‐4.19 ‐4.69 ‐12.17 ‐ ‐ ‐ ‐ ‐ ‐ ‐6.54 9.03 4.83 9.82 ‐3.51 2.72 8.28 5.35 ‐22.22 ‐5.27 0.85 ‐2.60
48.28 ‐10.09 9.66 8.92 48.84 21.12 17.85 29.09 ‐0.72 1.94 ‐1.21 9.39 ‐ ‐ ‐ ‐ ‐ ‐ 1.15 33.53 3.14 6.60 ‐9.59 6.97 ‐1.04 ‐23.82 11.95 11.11 1.36 ‐0.09
‐35.34 ‐13.72 19.01 15.78 4.85 ‐1.88 4.99 23.69 7.69 60.20 ‐6.46 18.02 ‐ ‐ ‐ ‐ ‐ ‐ 0.82 10.78 7.36 11.26 ‐12.36 3.57 4.51 32.37 38.53 27.69 ‐11.40 18.34
55.14 ‐15.65 ‐5.26 15.07 95.89 29.04 ‐8.99 ‐3.82 13.94 ‐9.25 ‐7.92 ‐3.21 ‐ ‐ ‐ ‐ ‐ ‐ ‐9.55 ‐53.33 42.23 ‐9.22 ‐18.82 ‐9.74 ‐1.37 0.06 91.74 1.57 20.05 22.41
‐14.21 ‐11.01 ‐11.23 ‐18.00 39.34 ‐3.02 ‐0.67 34.54 27.06 ‐13.84 3.79 10.18 ‐ ‐ ‐ ‐ ‐ ‐ 34.14 31.99 20.03 ‐17.19 ‐19.79 9.84 13.67 14.63 48.03 12.39 4.18 18.58
5.01 ‐15.59 5.01 ‐12.01 14.31 ‐0.65 ‐35.93 7.18 13.22 7.29 ‐10.91 ‐3.83 ‐ ‐ ‐ ‐ ‐ ‐ ‐30.58 1.92 17.88 68.47 12.99 14.14 ‐27.50 2.09 41.06 156.08 ‐18.41 30.66
8.49 0.78 6.71 2.20 10.69 5.77 ‐1.56 17.34 19.35 12.13 ‐3.39 8.77 ‐100.00 ‐41.74 ‐100.00 ‐100.00 ‐100.00 ‐87.52 ‐1.95 11.67 29.59 8.16 ‐2.42 9.01 ‐10.98 10.73 19.72 10.52 ‐12.93 3.41
Ca Cd Co Cr Cu
E D C B A Sum E D C B A Sum E D C B A Sum E D C B A Sum E D C B A Sum
10005.98 ‐2012.94 2715.53 ‐555.86 3519.60 13672.31 0.08 2.05 0.94 ‐0.02 0.02 3.06 ‐ ‐ ‐ 1.57 0.00 1.57 1.65 6.12 2.52 ‐2.05 0.50 8.74 ‐4.44 9.46 5.83 ‐1.18 ‐16.85 ‐7.18
‐246.47 ‐128.43 1109.71 ‐2313.19 ‐5395.51 ‐6973.90 ‐0.08 0.50 0.37 0.01 0.62 1.42 ‐ ‐0.01 ‐ ‐1.34 0.00 ‐1.35 1.18 0.88 2.17 0.07 2.48 6.78 ‐10.45 0.78 2.06 ‐3.75 11.91 0.55
‐3791.55 ‐1090.77 105104.07 ‐3000.68 ‐4109.34 93111.73 0.31 ‐0.11 ‐2.70 ‐1.45 ‐0.80 ‐4.75 1.73 ‐ ‐ ‐ 0.00 1.73 ‐0.86 1.38 ‐6.71 ‐7.10 ‐2.95 ‐16.22 ‐11.81 ‐2.99 ‐15.43 ‐3.79 ‐10.13 ‐44.14
2052.75 2470.75 ‐23200.02 ‐2551.13 ‐10738.56 ‐31966.20 ‐0.02 0.67 ‐0.21 0.02 ‐1.24 ‐0.79 ‐ ‐ ‐ ‐ ‐ ‐ ‐1.84 5.82 1.89 ‐1.60 ‐1.16 3.11 ‐24.74 3.72 ‐7.09 ‐2.66 ‐8.33 ‐39.10
1156.82 ‐2747.47 9867.18 ‐13134.91 4656.18 ‐202.20 ‐0.63 5.44 3.57 0.34 0.51 9.23 ‐4.86 ‐ ‐ ‐3.66 ‐ ‐8.52 ‐0.13 1.30 3.82 2.19 1.46 8.64 ‐5.17 ‐0.93 1.30 ‐0.04 ‐17.64 ‐22.48
6499.27 ‐4674.43 ‐10956.18 ‐17754.26 32256.98 5371.38 ‐0.13 0.36 0.24 1.34 ‐0.43 1.39 ‐ ‐ ‐ ‐ ‐ ‐ 0.57 2.46 2.17 3.47 ‐3.36 5.31 ‐1.40 ‐1.14 ‐2.99 1.72 ‐12.57 ‐16.39
2518.41 ‐7239.31 ‐11671.62 10150.80 ‐1383.03 ‐7624.75 ‐0.23 2.41 4.54 ‐0.13 ‐5.85 0.74 ‐ ‐ ‐ ‐ ‐ ‐ ‐3.22 7.31 1.21 ‐3.85 1.17 2.63 ‐1.59 1.62 ‐1.50 3.41 ‐8.56 ‐6.62
‐1501.53 3182.83 18897.80 6832.54 2220.36 29632.01 0.05 ‐0.81 0.53 0.23 0.23 0.24 ‐ ‐ ‐ ‐ ‐ ‐ ‐2.44 0.34 ‐1.87 2.11 ‐1.93 ‐3.79 ‐9.85 4.41 8.70 7.04 8.06 18.36
3562.24 ‐11658.64 ‐8809.66 5491.40 9463.97 ‐1950.69 ‐0.78 3.41 0.39 2.01 ‐0.41 4.63 ‐ ‐ ‐ ‐ ‐ ‐ ‐1.99 9.18 1.70 5.43 ‐3.33 10.99 ‐0.11 7.52 ‐1.13 4.11 ‐2.00 8.39
‐589.67 ‐6196.79 ‐15932.80 ‐65.35 ‐7783.86 ‐30568.46 ‐0.20 2.49 2.76 0.20 0.18 5.43 ‐ ‐ ‐ ‐ ‐ ‐ 2.13 ‐7.15 7.15 ‐2.52 1.06 0.67 ‐2.64 1.17 0.98 ‐1.10 ‐8.85 ‐10.43
1553.07 ‐10583.21 3379.73 ‐11026.33 3889.61 ‐12787.13 ‐0.82 0.23 ‐3.59 ‐1.05 ‐0.03 ‐5.25 ‐ ‐ ‐ ‐ ‐ ‐ ‐1.86 ‐0.89 ‐2.56 ‐4.13 ‐0.15 ‐9.59 ‐6.15 ‐1.75 ‐4.52 ‐8.32 ‐8.14 ‐28.88
‐4408.94 9372.29 ‐1229.96 18284.95 1328.72 23347.07 0.88 2.11 0.84 ‐1.64 ‐1.65 0.54 ‐ ‐ ‐ ‐ ‐ ‐ 0.65 ‐0.09 3.43 ‐8.08 ‐3.94 ‐8.03 ‐1.26 0.94 ‐3.09 ‐4.35 ‐5.33 ‐13.09
1525.67 ‐19639.80 ‐472.27 2027.72 ‐3445.46 ‐20004.12 0.48 ‐2.34 ‐0.01 1.64 0.27 0.04 ‐ ‐ ‐ ‐ ‐ ‐ ‐0.79 ‐2.45 ‐3.79 0.21 1.75 ‐5.07 ‐0.61 4.20 ‐5.15 0.69 7.35 6.48
1674.60 ‐1677.46 4448.33 ‐1359.69 ‐6309.67 ‐3223.88 0.10 0.41 ‐0.45 ‐0.28 0.67 0.44 ‐ ‐ ‐ ‐2.29 ‐ ‐2.29 0.85 1.08 ‐0.02 0.07 4.60 6.60 3.11 0.64 7.01 ‐0.65 0.57 10.68
‐6563.30 ‐7660.92 9294.71 2747.31 6830.65 4648.45 0.16 ‐2.28 ‐0.12 0.30 ‐0.23 ‐2.17 2.08 ‐0.47 ‐2.07 1.63 ‐ 1.18 1.56 ‐6.72 ‐0.56 0.78 ‐1.16 ‐6.10 ‐0.01 4.32 ‐0.23 0.93 ‐0.25 4.75
1932.79 13284.33 ‐6476.76 ‐885.85 ‐3282.46 4572.05 ‐0.23 ‐0.89 ‐2.17 0.81 ‐0.10 ‐2.57 ‐ ‐ ‐ ‐ ‐ ‐ ‐0.45 ‐2.15 ‐6.57 1.73 0.74 ‐6.70 ‐3.48 ‐3.57 ‐6.30 6.19 ‐1.17 ‐8.33
391.21 6446.39 1238.88 ‐26708.73 3795.62 ‐14836.63 0.19 0.66 0.13 4.22 ‐0.17 5.04 ‐ ‐ ‐ ‐ ‐ ‐ 1.68 2.61 2.44 7.37 2.34 16.44 ‐2.44 0.74 ‐0.83 15.30 1.62 14.38
419.33 4777.75 ‐2390.27 ‐5072.41 19145.90 16880.30 ‐0.12 ‐0.06 ‐0.28 0.29 ‐0.15 ‐0.31 ‐ ‐1.58 ‐1.69 ‐ ‐ ‐3.27 ‐1.77 2.60 ‐1.91 4.36 ‐4.82 ‐1.54 ‐1.82 4.17 5.31 12.49 ‐1.76 18.39
663.67 6984.37 ‐17456.81 ‐9464.93 ‐6568.38 ‐25842.08 0.22 ‐0.52 0.77 0.55 0.29 1.31 ‐ ‐ ‐ ‐ ‐ ‐ 0.69 ‐4.29 1.94 2.63 2.32 3.29 0.79 0.57 4.02 4.88 3.32 13.58
‐6167.63 7675.27 ‐1495.74 6818.78 ‐1242.68 5588.00 0.32 ‐0.93 0.60 ‐0.04 ‐1.60 ‐1.65 ‐ ‐ ‐ ‐ ‐ ‐ ‐6.14 ‐2.77 2.38 0.77 ‐2.74 ‐8.51 2.86 ‐1.04 9.67 ‐99.26 ‐193.73 ‐281.49
‐6343.64 694.28 2283.69 7424.79 ‐6271.48 ‐2212.37 0.37 ‐0.43 ‐0.43 0.07 0.40 ‐0.03 ‐2.16 ‐ ‐ ‐ ‐ ‐2.16 ‐0.25 ‐5.88 ‐3.19 3.66 1.57 ‐4.09 ‐1.71 1.22 ‐6.66 1.60 ‐6.00 ‐11.54
‐2852.86 12256.48 26698.08 14570.66 5212.48 55884.84 ‐1.79 4.33 9.66 0.43 1.27 13.90 ‐ ‐ ‐ ‐ ‐ ‐ ‐1.06 22.21 153.85 3.65 ‐1.25 177.38 ‐6.91 47.94 107.30 1.56 2.71 152.59
6055.74 ‐10011.40 ‐3985.27 7066.19 ‐10103.69 ‐10978.42 0.20 1.71 0.41 0.08 0.48 2.87 ‐ ‐ ‐ ‐ ‐1.38 ‐1.38 ‐0.04 7.05 1.25 ‐1.42 1.42 8.26 ‐7.76 ‐20.17 ‐22.56 ‐11.89 ‐26.47 ‐88.84
909.80 4179.42 7561.64 8248.92 654.47 21554.24 0.30 ‐1.12 1.81 ‐0.54 0.19 0.63 ‐ ‐ ‐ ‐ ‐ ‐ 0.35 ‐3.17 5.66 ‐1.45 1.92 3.32 ‐1.73 ‐4.84 1.94 ‐6.29 ‐17.04 ‐27.96
1828.49 ‐919.00 ‐1612.30 89.80 ‐1986.00 ‐2599.02 ‐0.15 ‐0.21 0.25 ‐0.11 ‐0.41 ‐0.62 ‐ ‐ ‐ ‐ ‐ ‐ ‐1.70 ‐0.48 2.56 0.80 ‐3.24 ‐2.06 ‐0.52 ‐0.54 1.79 ‐0.36 ‐7.61 ‐7.24
564.99 7446.39 ‐18703.20 ‐1816.74 ‐923.60 ‐13432.17 ‐0.32 0.07 0.72 ‐0.12 ‐0.23 0.11 ‐ ‐ ‐ ‐ ‐ ‐ ‐0.72 0.84 5.66 7.95 ‐2.72 11.00 ‐5.50 ‐10.00 ‐4.37 ‐6.14 ‐9.44 ‐35.46
7366.40 ‐21724.78 ‐5984.58 ‐5881.24 2699.27 ‐23524.94 ‐0.53 ‐0.11 ‐1.24 ‐0.09 ‐0.20 ‐2.16 ‐ ‐ ‐ ‐ ‐ ‐ ‐1.32 1.07 0.61 0.95 ‐0.61 0.71 2.11 1.01 ‐5.00 ‐0.95 0.23 ‐2.60
18767.36 ‐4003.85 3996.03 3517.28 14222.46 36499.27 0.72 0.67 ‐0.02 0.04 ‐0.05 1.37 ‐ ‐ ‐ ‐ ‐ ‐ 0.20 3.51 0.32 0.72 ‐1.93 2.82 ‐0.25 ‐6.05 1.88 1.87 0.37 ‐2.19
‐14434.78 ‐7892.38 7522.58 7564.43 1968.58 ‐5271.57 0.20 0.38 0.18 1.29 ‐0.25 1.79 ‐ ‐ ‐ ‐ ‐ ‐ 0.15 0.90 0.81 1.24 ‐2.20 0.90 1.18 3.59 5.91 4.33 ‐2.76 12.26
14826.51 ‐10221.46 ‐3662.58 6843.54 11515.43 19301.43 ‐0.34 ‐0.10 0.25 ‐0.40 ‐0.39 ‐0.98 ‐ ‐ ‐ ‐ ‐ ‐ ‐1.76 ‐12.34 3.31 ‐1.81 ‐4.42 ‐17.01 ‐0.33 0.01 9.05 0.34 3.91 12.98
‐3323.20 ‐6142.64 ‐4300.23 ‐10182.74 9882.08 ‐14066.74 ‐0.03 0.66 0.60 ‐0.40 0.17 1.00 ‐ ‐ ‐ ‐ ‐ ‐ 5.33 2.76 2.25 ‐2.31 ‐5.22 2.81 2.50 1.62 6.77 1.74 0.98 13.62
2213.88 ‐7323.29 2243.18 ‐8277.77 7080.03 ‐4063.97 ‐1.51 0.17 0.32 0.21 ‐0.42 ‐1.22 ‐ ‐ ‐ ‐ ‐ ‐ ‐4.32 0.19 2.04 12.52 1.91 12.34 ‐6.13 0.28 7.07 32.17 ‐4.24 29.16
36265.41 ‐64778.41 68020.89 ‐12372.68 70798.65 97933.86 ‐3.34 18.82 18.68 7.80 ‐9.29 32.68 ‐3.21 ‐2.06 ‐3.75 ‐4.08 ‐1.38 ‐14.49 ‐15.66 31.22 183.99 26.33 ‐21.87 204.02 ‐106.24 46.90 99.75 ‐50.36 ‐327.85 ‐337.81
1133.29 ‐2024.33 2125.65 ‐386.65 2212.46 3060.43 ‐0.10 0.59 0.58 0.24 ‐0.29 1.02 ‐0.80 ‐0.69 ‐1.88 ‐0.82 ‐0.34 ‐1.61 ‐0.49 0.98 5.75 0.82 ‐0.68 6.38 ‐3.32 1.47 3.12 ‐1.57 ‐10.25 ‐10.56
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APPENDIX I: Changes in Concentrations of Metals in Bioswale TB9A from 2011 to 2015
% DIFFERENCE
IN CONCENTRATION
(2015 vs. 2011)
TB9A.9.3
TB9A.9.2
TB9A.9.1
TB9A.8.4
TB9A.8.3
TB9A.8.2
TB9A.8.1
TB9A.7.4
TB9A.7.3
TB9A.7.2
TB9A.7.1
TB9A.6.4
TB9A.6.3
TB9A.6.2
TB9A.6.1
TB9A.5.4
TB9A.5.3
TB9A.5.2
TB9A.5.1
TB9A.4.4
TB9A.4.3
TB9A.4.2
TB9A.4.1
TB9A.3.3
TB9A.3.2
TB9A.3.1
TB9A.2.3
TB9A.2.2
TB9A.2.1
TB9A.1.3
TB9A.1.2
TB9A.1.1
Mean
0 < %Difference ≤ +20
%Difference > +20
%Difference < 0
DIFFERENCE IN
CONCENTRATION
(2015‐2011, in mg/Kg)
TB9A.9.3
TB9A.9.2
TB9A.9.1
TB9A.8.4
TB9A.8.3
TB9A.8.2
TB9A.8.1
TB9A.7.4
TB9A.7.3
TB9A.7.2
TB9A.7.1
TB9A.6.4
TB9A.6.3
TB9A.6.2
TB9A.6.1
TB9A.5.4
TB9A.5.3
TB9A.5.2
TB9A.5.1
TB9A.4.4
TB9A.4.3
TB9A.4.2
TB9A.4.1
TB9A.3.3
TB9A.3.2
TB9A.3.1
TB9A.2.3
TB9A.2.2
TB9A.2.1
TB9A.1.3
TB9A.1.2
TB9A.1.1
Sum
Mean
Fe K Li Mg Mn
E D C B A Mean E D C B A Mean E D C B A Mean E D C B A Mean E D C B A Mean
‐1.55 51.70 25.46 0.91 0.46 15.40 2.88 33.65 16.48 ‐35.21 ‐0.96 3.37 0.06 ‐ ‐ ‐ 3.37 1.72 13.42 ‐0.57 18.85 4.01 20.97 11.34 9.02 27.96 28.12 ‐25.29 13.36 10.64
‐1.88 12.60 6.25 ‐0.20 12.40 5.83 ‐5.19 ‐17.30 5.68 ‐16.83 30.66 ‐0.60 ‐ ‐ ‐ ‐ ‐ ‐ ‐4.15 3.58 12.70 25.67 ‐9.46 5.67 4.44 13.22 26.56 ‐29.09 15.36 6.10
7.52 ‐2.39 ‐56.15 ‐36.68 ‐12.64 ‐20.07 ‐5.48 ‐20.70 ‐57.91 ‐40.24 28.38 ‐19.19 ‐ ‐ ‐ ‐ ‐ ‐ ‐12.04 2.22 366.70 ‐20.87 ‐5.25 66.15 ‐10.04 ‐15.74 ‐46.53 5.55 ‐22.49 ‐17.85
2.44 21.52 1.99 ‐2.06 ‐16.61 1.46 ‐7.69 2.61 ‐33.84 ‐22.14 10.39 ‐10.13 ‐ ‐ ‐ ‐ ‐ ‐ 9.77 11.89 ‐33.19 ‐5.12 ‐26.01 ‐8.53 ‐2.78 ‐8.13 ‐23.16 ‐22.83 ‐7.74 ‐12.93
‐7.01 142.11 101.32 11.98 8.15 51.31 2.45 ‐2.91 11.32 13.92 ‐17.60 1.44 ‐10.38 ‐ ‐ 10.38 ‐100.00 ‐33.34 3.73 9.99 78.14 ‐24.83 7.14 14.84 ‐39.82 0.40 ‐18.32 ‐44.60 ‐1.17 ‐20.70
1.37 12.57 10.50 48.46 ‐15.43 11.49 ‐2.42 ‐24.05 ‐12.04 4.94 ‐14.10 ‐9.53 2.08 ‐ ‐ ‐ 3.24 2.66 44.86 ‐9.23 ‐28.01 ‐47.28 85.62 9.19 ‐7.50 ‐16.93 10.93 97.81 ‐19.60 12.94
‐4.50 33.95 134.51 ‐10.08 ‐5.76 29.62 3.83 2.26 3.83 ‐16.27 5.02 ‐0.27 ‐6.05 ‐ ‐ ‐ 6.02 ‐0.01 18.44 ‐14.46 ‐7.47 20.50 ‐2.05 2.99 3.47 ‐53.84 ‐29.72 ‐30.62 ‐35.41 ‐29.22
3.07 ‐7.43 3.89 ‐3.26 6.41 0.53 ‐2.59 1.84 ‐5.62 4.26 22.78 4.13 ‐0.75 1.52 ‐11.69 1.36 0.05 ‐1.90 ‐4.34 11.54 54.12 24.61 11.53 19.49 ‐20.37 ‐2.52 ‐32.86 ‐30.73 ‐46.66 ‐26.63
‐13.75 102.39 6.81 70.89 ‐6.27 32.01 6.48 ‐10.70 ‐15.74 5.90 3.99 ‐2.01 ‐14.11 ‐ ‐ ‐ ‐3.59 ‐8.85 19.54 ‐21.27 ‐14.96 29.97 31.23 8.90 ‐45.45 167.38 8.96 47.48 ‐21.77 31.32
‐4.18 62.30 89.31 10.89 9.67 33.60 ‐1.77 ‐3.28 22.37 ‐18.33 3.81 0.56 0.54 ‐ ‐ ‐ 0.06 0.30 ‐9.65 8.40 ‐24.90 6.59 ‐28.53 ‐9.62 ‐17.08 ‐48.51 ‐31.35 3.32 6.87 ‐17.35
‐10.16 5.46 ‐54.82 ‐17.39 ‐5.41 ‐16.46 ‐3.98 ‐11.63 ‐23.37 ‐6.47 ‐0.32 ‐9.15 ‐0.25 ‐ ‐100.00 ‐100.00 3.12 ‐49.28 18.53 ‐17.08 ‐4.60 ‐30.63 26.03 ‐1.55 ‐76.47 ‐45.48 ‐11.55 51.36 13.58 ‐13.71
11.33 31.19 28.96 ‐36.20 ‐21.10 2.83 ‐13.84 25.32 ‐2.32 ‐27.81 11.80 ‐1.37 ‐1.48 7.04 ‐ ‐100.00 ‐12.67 ‐26.78 ‐20.77 89.00 42.28 59.63 ‐5.12 33.00 324.00 ‐27.77 ‐26.10 0.09 ‐67.89 40.46
8.42 ‐51.05 ‐5.75 56.78 0.13 1.71 17.95 ‐9.54 ‐36.93 18.84 17.43 1.55 ‐1.13 ‐ ‐ ‐ 0.57 ‐0.28 12.51 ‐33.42 10.73 29.58 ‐5.16 2.85 ‐37.57 28.52 ‐6.15 ‐57.51 ‐3.17 ‐15.18
‐3.87 19.32 ‐11.27 ‐9.03 19.32 2.90 19.68 ‐32.77 ‐18.26 ‐36.02 22.12 ‐9.05 ‐5.28 ‐ ‐ ‐ ‐ ‐5.28 2.20 ‐0.47 19.90 8.51 ‐9.22 4.18 12.11 ‐6.04 ‐52.08 ‐19.76 1.19 ‐12.91
2.87 ‐33.80 ‐7.95 12.49 ‐1.54 ‐5.59 19.21 ‐7.89 ‐36.59 ‐30.89 0.41 ‐11.15 6.10 ‐100.00 ‐ ‐ ‐ ‐46.95 ‐22.29 ‐28.15 26.35 10.20 26.15 2.45 33.18 ‐62.22 ‐2.00 23.02 11.73 0.74
0.87 ‐23.42 ‐44.87 22.03 ‐0.91 ‐9.26 ‐8.72 ‐48.49 ‐33.66 ‐7.50 4.62 ‐18.75 ‐5.59 ‐ ‐100.00 ‐ ‐2.25 ‐35.95 15.07 31.54 ‐28.30 6.68 ‐3.87 4.22 ‐46.41 2.07 ‐3.91 ‐18.03 ‐7.53 ‐14.76
‐0.53 28.02 3.84 240.63 ‐5.92 53.21 24.74 4.06 ‐12.43 278.98 10.70 61.21 4.61 ‐ ‐ ‐ 2.67 3.64 6.66 38.27 7.94 ‐28.65 6.96 6.24 0.92 ‐25.50 9.52 199.79 ‐0.99 36.75
‐6.42 ‐1.70 ‐14.72 9.30 ‐6.11 ‐3.93 ‐7.95 ‐28.55 ‐30.44 ‐25.30 ‐6.39 ‐19.73 ‐7.41 ‐ ‐ ‐ 7.72 0.15 ‐0.56 18.13 ‐2.11 ‐0.59 40.42 11.06 ‐24.63 ‐21.30 ‐22.26 ‐12.46 0.40 ‐16.05
2.57 ‐26.54 27.84 16.14 12.52 6.51 12.70 ‐32.59 ‐1.38 ‐5.58 22.77 ‐0.82 2.43 ‐ ‐ ‐ ‐ 2.43 5.71 20.30 ‐28.49 ‐11.23 ‐7.67 ‐4.28 17.45 16.54 6.77 7.22 13.83 12.36
6.78 ‐27.58 19.48 ‐1.77 ‐26.19 ‐5.85 ‐3.48 ‐31.07 ‐15.76 ‐29.82 ‐15.99 ‐19.22 7.78 ‐ ‐ ‐ ‐24.57 ‐8.40 ‐26.03 21.87 3.08 17.47 ‐8.69 1.54 ‐4.26 ‐35.42 26.76 2.88 ‐9.70 ‐3.95
8.13 ‐10.91 ‐8.13 1.39 10.52 0.20 4.91 ‐30.86 ‐36.92 ‐19.79 8.20 ‐14.89 25.31 ‐ ‐ ‐ 9.58 17.44 ‐25.79 0.47 15.18 17.05 ‐15.87 ‐1.79 ‐28.30 ‐37.75 ‐27.63 ‐16.18 10.09 ‐19.95
‐14.20 124.89 250.37 4.02 28.30 78.68 ‐10.87 39.19 ‐43.08 ‐12.14 39.94 2.61 27.96 ‐ ‐ 2.64 ‐ 15.30 27.62 52.57 28.81 11.50 12.66 26.63 23.56 45.14 58.30 ‐21.95 ‐0.24 20.96
1.15 61.90 6.97 ‐0.46 11.89 16.29 ‐6.12 34.03 ‐19.62 ‐29.50 25.10 0.78 2.53 ‐ ‐ ‐ 11.83 7.18 38.16 ‐13.73 ‐13.05 28.53 ‐12.35 5.51 49.01 14.17 ‐9.77 ‐15.92 9.46 9.39
2.35 ‐28.35 53.64 ‐8.91 6.82 5.11 29.04 ‐17.46 7.25 ‐2.52 15.61 6.38 3.72 ‐ ‐ ‐13.20 8.22 ‐0.42 2.33 12.60 35.20 17.87 1.69 13.94 10.56 38.15 ‐4.64 0.27 6.15 10.10
2.96 ‐9.17 10.52 ‐3.67 ‐10.42 ‐1.96 3.05 ‐49.21 ‐35.56 ‐30.13 ‐5.05 ‐23.38 ‐1.10 ‐ ‐ ‐ ‐1.40 ‐1.25 10.53 ‐2.57 ‐7.54 ‐2.37 ‐5.27 ‐1.44 1.61 ‐10.57 15.97 67.81 ‐37.26 7.51
‐10.97 ‐4.78 46.03 ‐5.97 ‐8.10 3.25 ‐2.22 ‐41.53 45.70 3.58 ‐5.97 ‐0.09 ‐100.00 ‐ ‐ ‐ ‐10.02 ‐55.01 ‐3.96 25.68 ‐29.83 ‐2.62 1.79 ‐1.79 9.39 26.37 125.89 12.39 ‐10.48 32.71
‐15.49 ‐4.43 ‐39.96 0.58 ‐4.37 ‐12.73 4.44 16.99 ‐49.14 ‐17.74 10.90 ‐6.91 ‐100.00 ‐ ‐ ‐ 8.62 ‐45.69 28.43 ‐25.10 ‐6.50 ‐7.10 7.15 ‐0.63 51.48 ‐10.88 ‐59.07 ‐23.55 1.00 ‐8.20
19.75 35.04 ‐3.10 ‐7.77 ‐6.74 7.44 6.88 ‐25.16 ‐19.82 ‐42.30 ‐7.00 ‐17.48 16.24 ‐ ‐ ‐ ‐8.83 3.70 25.41 ‐6.60 12.94 7.00 27.43 13.24 7.35 4.40 ‐11.68 ‐21.30 2.68 ‐3.71
‐2.89 17.03 11.59 54.29 ‐8.35 14.33 10.07 ‐3.89 ‐35.46 4.24 ‐0.66 ‐5.14 ‐ ‐ ‐ ‐ ‐0.48 ‐0.48 ‐31.39 ‐15.70 21.56 21.41 5.57 0.29 20.60 24.27 ‐0.98 66.46 16.14 25.30
‐14.90 1.98 18.28 ‐7.73 ‐13.28 ‐3.13 ‐24.60 ‐16.07 21.90 ‐6.08 ‐14.30 ‐7.83 ‐ ‐ ‐ ‐ ‐100.00 ‐100.00 37.98 ‐13.23 ‐2.22 16.79 55.68 19.00 ‐12.22 ‐3.36 6.62 ‐15.68 6.79 ‐3.57
2.88 27.63 22.40 ‐15.96 1.78 7.75 36.64 14.14 7.67 ‐17.23 9.21 10.08 ‐ ‐ ‐ ‐ ‐ ‐ ‐7.81 ‐14.80 ‐6.42 ‐25.41 19.96 ‐6.89 ‐14.24 ‐26.51 ‐2.33 ‐18.36 4.65 ‐11.36
‐34.61 10.12 5.11 9.15 ‐14.84 ‐5.02 ‐27.82 ‐46.41 ‐26.76 17.58 ‐11.03 ‐18.89 ‐ ‐ ‐ ‐ ‐ ‐ ‐0.86 ‐14.24 6.41 ‐7.21 17.48 0.31 23.68 ‐8.57 4.22 16.27 36.43 14.41
‐1.95 17.82 19.95 12.59 ‐1.93 9.30 2.19 ‐10.56 ‐14.39 ‐4.49 6.39 ‐4.17 ‐6.17 ‐30.48 ‐70.56 ‐33.14 ‐8.64 ‐13.53 5.35 3.98 16.35 4.68 8.15 7.70 6.71 ‐1.83 ‐2.92 5.56 ‐3.82 0.74
Fe K Li Mg Mn
E D C B A Sum E D C B A Sum E D C B A Sum E D C B A Sum E D C B A Sum
‐318.51 6662.37 2812.20 101.80 91.18 9349.05 49.22 556.86 238.54 ‐604.92 ‐14.87 224.83 0.01 14.13 ‐ ‐ 0.44 14.58 2382.04 ‐106.89 3723.35 675.55 3985.15 10659.20 44.13 146.61 134.44 ‐130.72 68.71 263.17
‐216.26 1374.45 976.18 ‐22.77 2511.87 4623.46 ‐56.38 ‐282.95 92.35 ‐252.39 360.71 ‐138.66 ‐ ‐ ‐ ‐ 13.28 13.28 ‐777.50 698.07 2562.95 4136.37 ‐2707.11 3912.79 22.83 68.00 121.41 ‐157.24 92.75 147.74
747.61 ‐254.78 ‐6032.38 ‐7521.70 ‐3040.09 ‐16101.35 ‐78.37 ‐269.89 ‐755.21 ‐639.06 321.56 ‐1420.97 ‐ ‐ ‐ ‐ ‐ ‐ ‐2364.28 410.88 68610.48 ‐5319.60 ‐1344.46 59993.03 ‐55.28 ‐75.55 ‐222.59 22.82 ‐168.43 ‐499.02
300.06 2939.06 228.79 ‐302.62 ‐3989.16 ‐823.86 ‐85.87 36.80 ‐545.59 ‐305.25 133.76 ‐766.16 ‐ ‐ ‐ ‐ ‐ ‐ 1920.64 2148.08 ‐6551.04 ‐1075.34 ‐6837.23 ‐10394.88 ‐14.90 ‐39.29 ‐129.17 ‐122.90 ‐40.84 ‐347.10
‐1686.76 18307.92 11480.95 2817.68 1632.07 32551.86 35.54 ‐52.07 195.24 229.39 ‐254.28 153.83 ‐1.37 ‐ 13.27 1.36 ‐12.55 0.71 209.34 1919.25 13439.91 ‐3543.67 2103.69 14128.51 ‐604.67 1.93 ‐119.16 ‐478.43 ‐8.17 ‐1208.50
317.78 1469.39 1708.15 5298.19 ‐3453.01 5340.50 ‐47.25 ‐363.41 ‐206.12 68.45 ‐224.86 ‐773.18 0.27 ‐ ‐ ‐ 0.39 0.65 3436.88 ‐1767.49 ‐4989.27 ‐10625.18 14915.44 970.38 ‐46.62 ‐117.91 43.47 485.46 ‐141.51 222.89
‐1117.34 8390.36 17789.00 ‐1682.24 ‐1407.11 21972.67 78.71 38.15 61.31 ‐292.62 81.69 ‐32.75 ‐0.91 11.64 ‐ ‐ 0.78 11.51 1418.28 ‐2045.07 ‐1524.75 3387.43 ‐270.24 965.65 24.15 ‐434.31 ‐144.84 ‐196.83 ‐265.83 ‐1017.66
713.65 ‐1838.82 1037.86 ‐804.35 1815.87 924.20 ‐52.47 36.63 ‐91.85 87.81 446.83 426.95 ‐0.09 0.18 ‐1.46 0.20 0.01 ‐1.17 ‐505.29 1607.16 11294.59 2706.84 947.85 16051.16 ‐175.45 ‐13.94 ‐205.85 ‐407.79 ‐1314.81 ‐2117.83
‐3777.44 13086.86 760.89 8346.52 ‐1482.09 16934.74 139.57 ‐213.55 ‐262.83 103.84 71.58 ‐161.39 ‐2.25 ‐ ‐ ‐ ‐0.53 ‐2.78 1278.84 ‐4228.35 ‐3833.56 5125.52 5658.48 4000.94 ‐401.68 678.51 36.84 225.96 ‐161.35 378.29
‐1133.93 9476.45 12068.44 1595.84 2368.41 24375.21 ‐35.80 ‐60.53 408.59 ‐366.35 78.99 24.90 0.09 11.44 12.44 ‐ 0.01 23.98 ‐686.67 1394.15 ‐4806.06 1069.85 ‐4186.54 ‐7215.27 ‐177.49 ‐338.25 ‐164.14 17.18 61.01 ‐601.70
‐2556.47 632.97 ‐16094.54 ‐4272.12 ‐1299.03 ‐23589.19 ‐76.94 ‐177.39 ‐431.12 ‐118.88 ‐6.15 ‐810.49 ‐0.04 ‐ ‐11.78 ‐15.05 0.46 ‐26.41 1187.50 ‐3481.24 ‐1034.26 ‐5265.14 3496.34 ‐5096.79 ‐915.65 ‐281.51 ‐47.41 313.23 82.60 ‐848.72
2762.64 10795.92 3661.89 ‐8605.51 ‐6686.15 1928.78 ‐273.90 468.33 ‐39.98 ‐577.98 242.53 ‐181.00 ‐0.26 1.15 11.58 ‐14.37 ‐2.16 ‐4.05 ‐1898.21 6524.45 7790.25 7700.81 ‐562.16 19555.13 1134.37 ‐915.82 ‐134.98 0.57 ‐1748.49 ‐1664.36
1978.26 ‐11420.46 ‐659.72 7936.67 31.36 ‐2133.89 275.12 ‐132.85 ‐793.89 316.44 295.65 ‐39.54 ‐0.19 ‐ ‐ 13.30 0.09 13.20 1140.60 ‐11216.91 2241.97 5866.27 ‐891.20 ‐2859.26 ‐250.49 87.11 ‐33.99 ‐699.55 ‐22.76 ‐919.67
‐818.43 2196.20 ‐1627.73 ‐1110.87 2868.38 1507.55 370.70 ‐458.19 ‐246.15 ‐539.06 235.97 ‐636.72 ‐0.77 ‐ ‐ ‐ ‐ ‐0.77 158.94 ‐94.43 3564.68 1761.21 ‐1921.09 3469.31 24.00 ‐30.59 ‐631.99 ‐108.93 6.43 ‐741.09
639.21 ‐8046.43 ‐892.64 1622.69 ‐288.47 ‐6965.65 332.25 ‐134.72 ‐517.93 ‐493.71 5.95 ‐808.16 0.88 ‐16.85 ‐ ‐ ‐ ‐15.97 ‐3064.02 ‐7022.92 5075.48 2140.62 5034.59 2163.75 126.39 ‐645.67 ‐8.62 134.45 52.79 ‐340.66
198.36 ‐2734.27 ‐9558.98 2820.17 ‐216.01 ‐9490.74 ‐172.32 ‐846.97 ‐521.80 ‐113.56 80.55 ‐1574.11 ‐0.99 ‐ ‐14.92 ‐ ‐0.33 ‐16.24 1827.52 5237.01 ‐8598.58 1355.49 ‐823.19 ‐1001.75 ‐246.46 8.16 ‐19.97 ‐87.99 ‐44.81 ‐391.07
‐125.21 3328.20 423.36 17261.25 ‐1340.86 19546.73 352.16 57.59 ‐152.76 1128.46 155.59 1541.04 0.69 ‐ ‐ 13.39 0.34 14.41 625.63 6402.01 1565.36 ‐9667.18 1553.80 479.63 5.01 ‐148.65 47.37 480.34 ‐5.93 378.14
‐1490.30 ‐187.07 ‐1828.98 1007.77 ‐1320.14 ‐3818.73 ‐130.19 ‐377.93 ‐399.37 ‐353.53 ‐99.52 ‐1360.54 ‐1.13 ‐ ‐ ‐ 1.01 ‐0.12 ‐62.91 3328.45 ‐460.11 ‐124.43 9901.09 12582.09 ‐131.09 ‐106.22 ‐118.12 ‐62.89 2.52 ‐415.81
585.98 ‐3919.64 2585.31 1735.09 2293.34 3280.08 176.97 ‐460.25 ‐12.88 ‐68.11 281.66 ‐82.60 0.35 ‐ ‐ ‐ 13.67 14.02 552.22 4154.88 ‐9203.57 ‐2141.30 ‐2293.66 ‐8931.43 98.32 59.88 26.81 38.33 70.69 294.03
1449.46 ‐4053.86 1898.59 ‐179.43 ‐6054.40 ‐6939.63 ‐60.10 ‐444.80 ‐193.47 ‐374.98 ‐253.09 ‐1326.44 1.13 ‐ ‐ ‐ ‐3.56 ‐2.42 ‐3398.69 4217.17 632.10 4008.15 ‐2771.21 2687.52 ‐16.95 ‐209.38 77.11 12.15 ‐43.19 ‐180.27
1826.94 ‐1273.70 ‐886.82 152.79 2085.48 1904.69 79.42 ‐439.26 ‐575.90 ‐281.82 135.80 ‐1081.76 3.63 ‐ ‐ ‐ 1.15 4.78 ‐2768.97 110.67 3040.52 3545.81 ‐4279.71 ‐351.67 ‐198.32 ‐155.78 ‐137.12 ‐66.20 53.38 ‐504.04
‐4032.98 15806.09 32900.74 877.92 4887.28 50439.05 ‐267.93 549.55 ‐307.89 ‐274.53 548.45 247.64 3.94 ‐ ‐ 0.43 15.55 19.92 1682.76 9756.19 9893.22 2948.74 3306.75 27587.66 116.05 238.87 202.56 ‐145.89 ‐1.38 410.20
246.39 6728.61 776.40 ‐61.13 2455.79 10146.06 ‐136.81 422.36 ‐255.64 ‐451.55 370.19 ‐51.45 0.37 ‐ ‐ ‐ 1.55 1.92 4921.49 ‐2856.00 ‐2768.35 5812.23 ‐3422.95 1686.43 165.19 66.79 ‐47.22 ‐77.02 67.77 175.52
530.09 ‐4793.05 6241.35 ‐1936.19 1363.32 1405.51 532.85 ‐255.01 122.94 ‐44.76 236.74 592.76 0.63 ‐ 11.54 ‐1.93 1.09 11.33 221.65 2431.04 6203.10 3530.83 514.62 12901.23 24.65 130.66 ‐25.37 1.27 34.99 166.20
666.78 ‐1038.58 1050.75 ‐418.66 ‐2139.99 ‐1879.70 66.72 ‐876.75 ‐633.98 ‐371.88 ‐72.60 ‐1888.50 ‐0.16 ‐ ‐ ‐ ‐0.17 ‐0.34 727.22 ‐492.35 ‐1484.38 ‐544.40 ‐1615.30 ‐3409.21 6.25 ‐58.89 79.27 240.76 ‐261.15 6.24
‐2366.80 ‐550.73 3825.84 ‐758.64 ‐1580.93 ‐1431.26 ‐37.79 ‐642.25 316.01 49.58 ‐85.26 ‐399.70 ‐11.99 ‐ ‐ ‐ ‐1.33 ‐13.32 ‐800.39 5017.89 ‐9282.89 ‐555.99 525.70 ‐5095.68 37.44 154.08 322.15 66.63 ‐55.69 524.61
‐3708.00 ‐703.14 ‐6231.40 57.12 ‐865.15 ‐11450.58 75.95 214.14 ‐961.82 ‐220.69 151.09 ‐741.33 ‐11.62 ‐ ‐ ‐ 1.14 ‐10.48 2780.31 ‐8486.40 ‐1604.04 ‐1696.89 1897.32 ‐7109.70 228.41 ‐44.80 ‐317.12 ‐92.88 4.26 ‐222.13
3982.11 3701.58 ‐310.78 ‐783.27 ‐1450.87 5138.77 97.07 ‐549.45 ‐372.56 ‐784.59 ‐118.92 ‐1728.45 1.86 ‐ ‐ ‐ ‐1.28 0.58 5403.68 ‐1200.54 2612.99 1329.68 5241.82 13387.63 28.07 21.82 ‐56.22 ‐102.92 13.60 ‐95.65
‐571.41 1286.51 1239.66 5503.43 ‐1594.53 5863.66 147.54 ‐32.81 ‐478.00 48.48 ‐9.29 ‐324.07 11.36 ‐ ‐ ‐ ‐0.06 11.30 ‐7511.98 ‐4545.46 4363.03 5031.38 1266.77 ‐1396.25 88.95 65.81 ‐4.22 219.19 65.97 435.70
‐2848.24 224.32 1297.40 ‐1394.47 ‐2997.98 ‐5718.97 ‐418.44 ‐207.35 128.98 ‐85.16 ‐224.16 ‐806.13 ‐ ‐ ‐ ‐ ‐11.47 ‐11.47 6271.41 ‐4477.55 ‐774.50 4016.59 5304.56 10340.52 ‐49.91 ‐9.30 13.17 ‐74.55 51.73 ‐68.85
518.99 2195.83 2045.09 ‐1897.10 343.81 3206.61 381.96 114.67 93.41 ‐160.26 122.36 552.15 ‐ ‐ ‐ ‐ ‐ ‐ ‐1030.27 ‐4303.35 ‐1126.25 ‐7083.02 3174.95 ‐10367.94 ‐82.51 ‐85.42 ‐9.26 ‐55.38 26.81 ‐205.75
‐5843.63 961.61 533.54 1019.87 ‐2457.50 ‐5786.11 ‐320.64 ‐808.45 ‐410.74 117.44 ‐124.70 ‐1547.09 ‐ ‐ ‐ ‐ ‐ ‐ ‐204.79 ‐3198.84 1370.47 ‐2527.03 4290.29 ‐269.91 90.44 ‐39.78 21.39 45.84 137.92 255.81
‐15147.41 68750.15 63218.38 26403.73 ‐18915.31 124309.55 940.56 ‐5591.74 ‐7510.10 ‐5625.74 2869.93 ‐14917.09 ‐6.59 21.70 20.68 ‐2.68 17.51 50.63 13072.96 ‐4166.40 89942.88 15980.21 39193.17 154022.81 ‐1102.82 ‐2022.84 ‐1451.38 ‐763.91 ‐3390.39 ‐8731.34
‐473.36 2148.44 1975.57 825.12 ‐591.10 3884.67 29.39 ‐174.74 ‐234.69 ‐175.80 89.69 ‐466.16 ‐0.25 3.62 2.95 ‐0.33 0.67 1.81 408.53 ‐130.20 2810.71 499.38 1224.79 4813.21 ‐34.46 ‐63.21 ‐45.36 ‐23.87 ‐105.95 ‐272.85
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APPENDIX I: Changes in Concentrations of Metals in Bioswale TB9A from 2011 to 2015
% DIFFERENCE
IN CONCENTRATION
(2015 vs. 2011)
TB9A.9.3
TB9A.9.2
TB9A.9.1
TB9A.8.4
TB9A.8.3
TB9A.8.2
TB9A.8.1
TB9A.7.4
TB9A.7.3
TB9A.7.2
TB9A.7.1
TB9A.6.4
TB9A.6.3
TB9A.6.2
TB9A.6.1
TB9A.5.4
TB9A.5.3
TB9A.5.2
TB9A.5.1
TB9A.4.4
TB9A.4.3
TB9A.4.2
TB9A.4.1
TB9A.3.3
TB9A.3.2
TB9A.3.1
TB9A.2.3
TB9A.2.2
TB9A.2.1
TB9A.1.3
TB9A.1.2
TB9A.1.1
Mean
0 < %Difference ≤ +20
%Difference > +20
%Difference < 0
DIFFERENCE IN
CONCENTRATION
(2015‐2011, in mg/Kg)
TB9A.9.3
TB9A.9.2
TB9A.9.1
TB9A.8.4
TB9A.8.3
TB9A.8.2
TB9A.8.1
TB9A.7.4
TB9A.7.3
TB9A.7.2
TB9A.7.1
TB9A.6.4
TB9A.6.3
TB9A.6.2
TB9A.6.1
TB9A.5.4
TB9A.5.3
TB9A.5.2
TB9A.5.1
TB9A.4.4
TB9A.4.3
TB9A.4.2
TB9A.4.1
TB9A.3.3
TB9A.3.2
TB9A.3.1
TB9A.2.3
TB9A.2.2
TB9A.2.1
TB9A.1.3
TB9A.1.2
TB9A.1.1
Sum
Mean
Mo Na Ni P Pb
E D C B A Mean E D C B A Mean E D C B A Mean E D C B A Mean E D C B A Mean
‐ ‐ ‐ ‐ ‐ ‐ ‐36.65 11.92 33.62 48.75 ‐10.10 9.51 ‐3.08 35.07 24.55 25.19 ‐2.37 15.87 2.18 ‐7.07 3.18 ‐2.71 ‐22.05 ‐5.29 0.98 ‐16.12 44.49 3.85 9.39 8.52
‐ ‐ ‐ ‐ 92.15 92.15 33.25 37.59 63.82 36.34 16.97 37.59 ‐3.65 23.26 6.22 ‐0.45 24.88 10.05 ‐5.50 ‐1.99 ‐8.00 ‐13.91 0.74 ‐5.73 ‐10.93 43.05 73.91 6.50 ‐12.86 19.93
‐ ‐ ‐ ‐ ‐100.00 ‐100.00 ‐46.28 ‐29.24 ‐27.86 ‐42.14 100.68 ‐8.97 ‐10.89 ‐11.79 ‐41.92 ‐46.96 2.96 ‐21.72 14.62 ‐1.26 ‐65.42 32.06 14.18 ‐1.16 2.29 ‐4.17 ‐49.25 101.33 ‐24.09 5.22
‐ ‐ ‐ ‐ ‐ ‐ ‐57.81 ‐35.48 9.50 ‐12.49 ‐7.14 ‐20.69 2.08 40.34 ‐26.75 ‐22.45 ‐16.77 ‐4.71 ‐8.09 ‐11.56 ‐5.58 5.98 20.01 0.15 ‐20.01 39.01 ‐45.39 ‐31.68 13.56 ‐8.90
‐100.00 ‐ ‐ ‐100.00 ‐10.15 ‐70.05 ‐10.02 7.07 0.81 19.40 20.04 7.46 ‐18.01 66.57 56.30 6.69 9.90 24.29 19.98 ‐14.96 ‐31.34 ‐12.38 ‐9.36 ‐9.61 1.73 ‐33.47 ‐18.02 ‐25.62 4.73 ‐14.13
‐ ‐ ‐ ‐ ‐ ‐ ‐28.98 ‐23.69 ‐27.34 ‐14.39 88.94 ‐1.09 1.02 ‐3.15 17.61 87.16 0.48 20.63 10.35 ‐2.78 ‐5.31 ‐13.43 ‐19.51 ‐6.13 29.91 48.10 ‐31.41 13.41 48.52 21.71
‐ 14.30 ‐ ‐ ‐ 14.30 ‐29.38 37.43 90.46 ‐4.93 123.13 43.34 ‐5.88 16.72 47.97 ‐3.35 1.17 11.33 19.00 ‐10.85 ‐6.48 ‐6.75 6.41 0.26 26.53 19.92 ‐40.76 134.95 ‐11.30 25.87
‐ ‐ ‐ ‐ ‐3.36 ‐3.36 ‐42.69 35.38 79.14 58.75 319.03 89.92 ‐11.98 ‐0.63 0.51 4.41 ‐14.01 ‐4.34 ‐6.16 4.21 1.18 14.37 19.05 6.53 ‐2.23 0.13 3.00 50.48 46.31 19.54
‐ ‐ ‐ ‐ ‐ ‐ ‐33.49 21.34 ‐31.18 ‐2.27 107.39 12.36 ‐6.16 83.61 21.53 63.42 ‐2.13 32.05 10.39 ‐9.06 ‐6.14 ‐23.45 ‐2.76 ‐6.20 39.73 115.07 ‐2.09 66.87 48.55 53.63
‐ ‐ ‐ ‐ ‐ ‐ ‐35.41 ‐13.76 11.91 78.45 110.95 30.43 ‐7.30 82.21 67.47 1.47 5.80 29.93 ‐4.33 ‐32.05 ‐13.53 ‐8.72 18.87 ‐7.95 51.87 ‐2.57 22.41 18.66 ‐24.00 13.27
‐ ‐ ‐100.00 ‐ ‐ ‐100.00 ‐34.91 ‐20.73 207.10 92.12 39.23 56.56 ‐12.40 ‐7.72 ‐41.58 ‐17.45 5.09 ‐14.81 19.94 ‐11.36 18.68 1.87 ‐5.02 4.82 ‐6.90 ‐89.83 233.42 ‐30.53 4.47 22.13
‐ 38.84 ‐ ‐ ‐100.00 ‐30.58 ‐20.65 ‐23.80 ‐17.68 120.36 188.20 49.29 28.56 8.99 68.91 ‐30.62 ‐18.10 11.55 ‐12.04 20.80 ‐21.80 ‐0.29 22.78 1.89 21.86 0.50 ‐24.35 ‐34.98 22.54 ‐2.88
‐ ‐100.00 ‐ ‐ ‐ ‐100.00 ‐33.65 66.87 ‐10.66 ‐0.30 90.73 22.60 ‐14.24 ‐50.57 ‐7.03 24.97 12.97 ‐6.78 13.20 105.05 ‐6.28 ‐21.43 6.52 19.41 ‐33.33 ‐31.48 ‐5.91 42.18 21.88 ‐1.33
‐ ‐ ‐ ‐ ‐ ‐ ‐68.51 ‐34.09 ‐33.48 9.87 104.13 ‐4.42 5.38 ‐2.49 ‐24.81 ‐0.08 31.12 1.82 21.99 ‐6.11 3.05 3.60 ‐18.90 0.73 18.67 ‐4.38 ‐60.13 ‐5.54 ‐21.02 ‐14.48
‐ ‐100.00 ‐ ‐ ‐ ‐100.00 ‐13.04 162.93 7.35 1.53 83.23 48.40 6.02 ‐41.96 3.86 7.84 ‐6.27 ‐6.10 17.25 62.39 ‐10.04 ‐17.40 ‐12.56 7.93 10.48 83.44 0.06 4.96 ‐13.60 17.07
‐ ‐ ‐ ‐ ‐100.00 ‐100.00 6.60 13.61 135.63 25.36 66.39 49.52 ‐6.20 ‐29.76 ‐55.50 24.09 2.93 ‐12.89 ‐13.69 ‐10.10 54.38 ‐1.29 ‐0.51 5.76 ‐25.15 ‐37.11 195.82 46.04 ‐87.94 18.33
‐ ‐ ‐ ‐ ‐ ‐ 11.62 ‐12.83 ‐5.29 263.85 36.10 58.69 10.27 49.99 5.95 197.52 6.35 54.02 32.45 ‐32.68 ‐1.92 43.11 ‐1.50 7.89 19.13 ‐23.96 46.85 145.14 8.35 39.10
‐ ‐ ‐ ‐ ‐ ‐ ‐6.16 13.56 43.51 46.81 9.35 21.41 ‐18.16 20.61 ‐30.64 38.67 ‐0.01 2.09 ‐15.21 ‐9.40 2.78 7.84 ‐27.24 ‐8.24 ‐13.46 14.14 ‐21.96 6.51 ‐14.13 ‐5.78
‐ ‐ ‐ ‐ ‐ ‐ ‐44.46 18.49 62.30 54.91 152.58 48.77 10.52 ‐26.00 ‐6.79 15.28 17.31 2.06 1.83 24.38 25.36 ‐1.73 2.34 10.44 ‐9.05 ‐7.58 126.61 25.72 25.23 32.19
‐ ‐ ‐ ‐ ‐ ‐ ‐73.81 80.58 8.40 84.48 85.86 37.10 1.73 ‐21.33 31.31 27.12 ‐23.91 2.98 10.94 ‐7.69 6.86 ‐11.37 8.75 1.50 20.13 ‐54.72 ‐27.62 ‐11.75 ‐40.61 ‐22.91
‐ ‐ ‐ ‐ ‐100.00 ‐100.00 ‐20.40 ‐6.75 41.26 25.40 56.18 19.14 3.44 ‐37.68 ‐25.05 1.47 12.07 ‐9.15 ‐10.12 ‐7.55 ‐2.07 ‐15.00 ‐4.65 ‐7.88 ‐74.19 ‐61.74 ‐21.37 93.54 ‐0.30 ‐12.81
‐ ‐ ‐ ‐ ‐ ‐ ‐71.78 43.16 79.87 ‐32.55 ‐16.46 0.45 ‐6.88 87.36 215.08 ‐12.46 37.37 64.09 ‐22.03 ‐50.50 ‐43.80 ‐12.45 ‐19.38 ‐29.63 ‐57.58 ‐39.61 166.17 ‐3.06 ‐19.03 9.38
‐ ‐ ‐ ‐ 11.87 11.87 ‐39.14 239.34 15.44 2.70 27.99 49.27 12.93 95.95 16.35 ‐5.34 6.74 25.33 ‐4.02 5.83 3.28 14.67 7.24 5.40 ‐12.42 54.72 17.64 ‐1.59 ‐0.77 11.52
‐ ‐ ‐ ‐100.00 ‐7.50 ‐53.75 ‐57.82 ‐32.50 39.39 ‐25.38 46.77 ‐5.91 3.32 ‐26.52 86.90 ‐18.44 10.62 11.18 20.14 57.94 ‐35.23 ‐1.26 1.50 8.62 83.72 0.24 60.02 ‐23.43 ‐7.56 22.60
‐ ‐ ‐ ‐ ‐100.00 ‐100.00 ‐61.40 ‐27.70 70.48 90.46 ‐29.25 8.52 ‐0.78 ‐26.90 44.78 ‐3.99 ‐0.49 2.52 9.09 ‐1.25 11.87 4.19 4.48 5.68 1.24 ‐5.38 ‐74.59 577.63 ‐5.09 98.76
‐ ‐ ‐ ‐ ‐7.28 ‐7.28 ‐38.34 ‐17.43 253.48 ‐4.13 ‐19.59 34.80 ‐13.57 ‐5.99 66.61 ‐22.29 ‐4.34 4.09 11.08 ‐6.90 80.39 2.30 ‐3.43 16.69 ‐12.04 3.31 ‐40.80 ‐8.71 31.26 ‐5.40
‐ ‐100.00 ‐100.00 ‐ 20.92 ‐59.69 20.35 19.41 ‐32.51 ‐41.35 ‐36.31 ‐14.09 ‐7.77 ‐9.61 ‐42.98 12.33 ‐34.46 ‐16.50 17.88 25.54 1.85 ‐20.28 ‐5.87 3.83 25.52 56.84 ‐1.88 6.83 ‐0.39 17.38
‐ ‐ ‐ ‐ ‐ ‐ ‐0.38 129.27 ‐14.45 97.14 29.46 48.21 6.08 57.18 ‐5.92 ‐8.95 3.64 10.41 ‐17.79 1.32 5.16 ‐12.31 ‐8.50 ‐6.42 ‐27.71 ‐16.14 ‐12.17 7.88 ‐10.50 ‐11.73
‐ ‐ ‐ ‐ ‐ ‐ ‐52.12 76.98 ‐42.31 19.96 ‐7.96 ‐1.09 1.33 ‐22.63 ‐6.97 100.32 ‐7.16 12.98 4.00 33.86 1.45 ‐22.79 ‐9.68 1.37 17.38 ‐64.93 1.03 ‐57.70 ‐42.39 ‐29.32
‐ ‐100.00 ‐ ‐ ‐ ‐100.00 10.60 80.53 183.20 6.99 18.60 59.98 ‐14.64 ‐54.15 7.15 3.96 ‐5.79 ‐12.69 4.85 32.21 28.27 ‐13.15 2.73 10.98 120.71 33.25 62.88 ‐52.02 63.37 45.64
‐ ‐ ‐ ‐ ‐ ‐ 137.05 537.92 52.30 165.42 ‐9.47 176.64 4.90 4.67 8.60 ‐40.84 ‐50.74 ‐14.68 2.46 13.83 32.63 72.74 ‐4.90 23.35 21.65 ‐31.08 ‐34.23 ‐2.29 ‐11.23 ‐11.44
‐ ‐ ‐ ‐ ‐ ‐ 74.21 287.63 66.08 194.07 36.94 131.79 ‐52.08 ‐30.97 ‐23.51 ‐34.70 ‐84.98 ‐45.25 4.10 ‐14.72 4.71 96.41 34.44 24.99 ‐70.70 ‐3.83 0.20 ‐9.64 ‐1.60 ‐17.11
‐100.00 ‐57.81 ‐100.00 ‐100.00 ‐33.61 ‐53.32 ‐20.74 51.34 41.01 42.60 56.96 34.23 ‐3.63 8.21 14.32 11.67 ‐2.50 5.61 4.65 4.30 0.69 2.09 ‐0.18 2.31 4.31 ‐0.51 16.96 32.94 ‐0.01 10.74
Mo Na Ni P Pb
E D C B A Sum E D C B A Sum E D C B A Sum E D C B A Sum E D C B A Sum
‐ ‐ ‐ ‐ 2.22 2.22 ‐105.95 267.46 601.54 770.72 ‐81.90 1451.87 ‐0.78 6.46 3.37 3.61 ‐0.60 12.06 10.30 ‐37.66 16.78 ‐15.70 ‐117.57 ‐143.85 0.80 ‐7.34 10.11 0.82 9.05 13.44
‐ ‐ ‐ ‐ 2.22 2.22 65.12 515.67 1002.75 635.66 116.07 2335.27 ‐0.46 2.61 1.26 ‐0.07 5.66 9.00 ‐29.89 ‐11.30 ‐42.06 ‐83.87 2.71 ‐164.41 ‐2.57 8.14 16.78 1.81 ‐33.67 ‐9.52
‐ ‐ ‐ ‐ ‐2.48 ‐2.48 ‐95.58 ‐562.32 ‐316.55 ‐623.31 403.32 ‐1194.45 ‐1.59 ‐1.47 ‐4.99 ‐12.40 0.69 ‐19.76 83.24 ‐6.71 ‐361.63 122.00 50.37 ‐112.73 0.41 ‐0.74 ‐8.55 14.82 ‐30.08 ‐24.14
‐ ‐ ‐ ‐ ‐ ‐ ‐179.87 ‐1028.69 142.85 ‐128.72 ‐34.87 ‐1229.31 0.25 5.82 ‐3.81 ‐4.36 ‐4.29 ‐6.39 ‐45.56 ‐66.37 ‐34.03 29.37 69.33 ‐47.26 ‐7.70 14.77 ‐15.14 ‐16.59 7.74 ‐16.92
‐2.48 4.00 ‐ ‐3.32 ‐0.29 ‐2.10 ‐10.80 156.55 17.73 402.71 134.63 700.80 ‐6.20 10.87 9.15 2.09 2.34 18.25 62.84 ‐85.66 ‐200.27 ‐55.13 ‐34.48 ‐312.71 0.29 ‐9.32 ‐3.75 ‐7.27 6.20 ‐13.84
‐ ‐ ‐ ‐ ‐ ‐ ‐60.78 ‐667.20 ‐733.75 ‐278.31 399.85 ‐1340.19 0.27 ‐0.45 3.15 9.75 0.13 12.84 50.77 ‐16.66 ‐32.00 ‐80.05 ‐84.65 ‐162.59 8.45 9.50 ‐7.66 2.42 13.08 25.80
‐ 0.35 3.02 ‐ ‐ 3.37 ‐47.97 784.14 1485.55 ‐121.06 845.05 2945.71 ‐1.81 4.17 8.66 ‐0.65 0.32 10.70 84.49 ‐59.38 ‐33.63 ‐35.80 29.34 ‐14.98 6.38 3.63 ‐13.31 30.58 ‐6.08 21.19
‐ ‐ 2.43 ‐ ‐0.09 2.33 ‐70.74 812.64 860.65 926.38 1309.34 3838.27 ‐3.31 ‐0.16 0.13 1.22 ‐5.40 ‐7.52 ‐35.58 20.70 4.45 71.84 73.66 135.07 ‐0.82 0.03 0.89 12.09 10.48 22.68
‐ 3.75 ‐ ‐ ‐ 3.75 ‐49.60 534.65 ‐825.58 ‐50.99 382.15 ‐9.37 ‐1.80 11.57 2.66 8.70 ‐0.58 20.56 58.60 ‐48.61 ‐34.73 ‐147.79 ‐12.79 ‐185.32 8.54 18.99 ‐0.36 13.92 17.02 58.11
‐ ‐ ‐ ‐ ‐ ‐ ‐50.63 ‐420.23 327.72 1293.83 691.28 1841.96 ‐2.25 13.23 11.27 0.29 1.69 24.23 ‐16.99 ‐207.17 ‐83.62 ‐54.13 81.64 ‐280.28 10.67 ‐0.49 4.21 3.92 ‐10.55 7.76
‐ ‐ ‐2.56 ‐ ‐ ‐2.56 ‐54.70 ‐755.76 2578.70 1171.85 568.02 3508.12 ‐3.88 ‐1.16 ‐12.55 ‐5.17 1.39 ‐21.37 80.03 ‐77.64 97.10 8.47 ‐24.20 83.76 ‐1.44 ‐182.50 44.81 ‐8.31 1.82 ‐145.62
2.49 1.94 ‐ ‐ ‐4.73 ‐0.31 ‐28.83 ‐775.96 ‐685.91 1345.77 458.53 313.61 8.07 3.19 8.78 ‐7.82 ‐7.43 4.79 ‐50.79 73.74 ‐143.68 ‐1.49 100.41 ‐21.82 4.11 0.11 ‐5.06 ‐12.56 7.34 ‐6.06
‐ ‐2.21 ‐ ‐ 2.40 0.19 ‐54.82 1216.32 ‐384.35 ‐11.99 415.93 1181.09 ‐4.64 ‐11.87 ‐1.05 5.22 3.55 ‐8.79 50.91 329.90 ‐47.38 ‐121.47 26.99 238.95 ‐11.87 ‐9.08 ‐1.28 7.76 7.67 ‐6.79
‐ ‐ ‐ ‐ ‐ ‐ ‐225.90 ‐889.95 ‐863.91 164.03 486.76 ‐1328.97 1.37 ‐0.35 ‐4.33 ‐0.01 4.59 1.28 149.96 ‐37.26 17.33 20.39 ‐97.46 52.96 5.76 ‐0.79 ‐28.30 ‐1.00 ‐5.23 ‐29.56
‐ ‐2.64 ‐ ‐ ‐ ‐2.64 ‐22.44 1523.86 130.39 13.51 397.63 2042.94 1.60 ‐13.90 0.42 1.28 ‐1.41 ‐12.00 93.07 240.79 ‐64.58 ‐107.46 ‐60.95 100.86 3.88 13.33 0.01 0.92 ‐5.55 12.59
‐ ‐ ‐ ‐ ‐2.24 ‐2.24 14.85 246.46 1261.10 405.15 334.81 2262.37 ‐1.85 ‐3.71 ‐15.69 3.30 0.84 ‐17.11 ‐69.93 ‐65.75 216.97 ‐8.22 ‐2.22 70.85 ‐9.05 ‐9.01 32.99 9.27 ‐276.02 ‐251.82
‐ ‐ ‐ 2.67 ‐ 2.67 20.10 ‐291.88 ‐107.15 1089.86 421.80 1132.74 2.81 6.17 0.63 18.77 1.64 30.02 103.67 ‐222.94 ‐13.30 121.84 ‐5.89 ‐16.63 3.90 ‐4.79 8.45 12.40 2.82 22.78
‐ ‐ ‐ ‐ 2.86 2.86 ‐9.34 290.77 726.92 910.46 98.68 2017.50 ‐5.09 2.47 ‐4.70 4.48 0.00 ‐2.85 ‐76.65 ‐63.86 16.63 53.06 ‐109.65 ‐180.47 ‐3.47 2.76 ‐5.15 1.38 ‐5.27 ‐9.75
‐ ‐ ‐ ‐ ‐ ‐ ‐83.22 324.30 1046.89 1031.72 427.77 2747.45 2.94 ‐4.17 ‐0.78 1.76 3.94 3.68 6.47 117.84 115.67 ‐11.47 7.31 235.82 ‐1.98 ‐1.44 20.70 4.85 5.79 27.92
‐ ‐ ‐ ‐ ‐ ‐ ‐341.29 846.06 191.81 946.92 380.33 2023.83 0.46 ‐3.17 3.24 2.79 ‐6.47 ‐3.15 42.47 ‐47.17 41.20 ‐67.73 28.84 ‐2.38 3.53 ‐23.85 ‐6.75 ‐2.22 ‐11.28 ‐40.56
‐ ‐ ‐ ‐ ‐2.22 ‐2.22 ‐43.17 ‐169.34 1033.49 639.81 271.82 1732.62 0.92 ‐6.39 ‐3.13 0.19 2.85 ‐5.55 ‐39.02 ‐41.60 ‐15.43 ‐103.32 ‐17.58 ‐216.96 ‐57.91 ‐30.71 ‐4.64 16.13 ‐0.09 ‐77.21
‐ 3.16 10.40 ‐ ‐ 13.56 ‐310.75 819.92 759.05 ‐602.99 ‐51.46 613.78 ‐2.24 13.68 25.63 ‐3.97 7.24 40.34 ‐127.58 ‐382.00 ‐144.34 ‐49.18 ‐83.44 ‐786.54 ‐26.67 ‐15.04 22.23 ‐0.65 ‐6.55 ‐26.68
‐ ‐ ‐ ‐ 0.29 0.29 ‐139.17 1352.75 223.05 20.29 115.28 1572.19 3.43 10.82 1.74 ‐0.77 1.69 16.91 ‐24.05 38.26 24.25 83.94 24.48 146.88 ‐5.16 8.87 3.26 ‐0.31 ‐0.20 6.46
‐ ‐ ‐ ‐2.38 ‐0.23 ‐2.60 ‐765.37 ‐701.32 480.52 ‐407.55 229.62 ‐1164.10 0.98 ‐5.31 10.31 ‐5.30 2.54 3.23 123.58 272.16 ‐308.48 ‐6.29 4.89 85.86 25.14 0.05 12.17 ‐8.63 ‐2.46 26.27
‐ ‐ ‐ ‐ ‐2.88 ‐2.88 ‐338.61 ‐609.75 826.59 737.44 ‐184.46 431.22 ‐0.22 ‐3.65 4.44 ‐0.46 ‐0.11 ‐0.01 63.23 ‐9.16 87.66 27.27 16.66 185.65 0.70 ‐1.01 ‐51.79 93.54 ‐1.34 40.09
‐ ‐ ‐ ‐ ‐0.22 ‐0.22 ‐176.98 ‐231.15 910.08 ‐42.36 ‐118.46 341.12 ‐3.22 ‐0.68 4.83 ‐3.19 ‐0.97 ‐3.23 65.63 ‐53.51 326.48 16.75 ‐12.01 343.35 ‐4.95 0.61 ‐12.97 ‐1.81 12.41 ‐6.72
‐ ‐2.73 ‐2.46 ‐ 0.54 ‐4.65 26.79 259.97 ‐802.03 ‐948.76 ‐216.49 ‐1680.52 ‐2.05 ‐1.90 ‐8.59 1.34 ‐11.86 ‐23.06 103.57 98.18 10.37 ‐140.52 ‐22.10 49.51 10.68 8.08 ‐0.33 1.31 ‐0.18 19.56
4.13 ‐ ‐ ‐ 2.47 6.59 ‐3.33 1846.47 ‐350.48 1318.44 176.45 2987.55 1.64 6.07 ‐0.62 ‐1.06 0.91 6.94 ‐89.96 10.68 38.44 ‐94.08 ‐36.24 ‐171.15 ‐8.16 ‐3.81 ‐2.34 1.48 ‐5.78 ‐18.61
‐ ‐ ‐ ‐ ‐ ‐ ‐198.44 770.94 ‐964.76 290.76 ‐42.47 ‐143.97 0.32 ‐2.70 ‐0.89 10.40 ‐1.74 5.38 24.40 135.71 8.89 ‐133.94 ‐41.98 ‐6.93 9.25 ‐32.15 0.19 ‐36.22 ‐20.21 ‐79.14
‐ ‐2.20 ‐ 3.36 ‐ 1.16 81.38 913.56 991.57 166.28 134.61 2287.39 ‐3.23 ‐15.78 0.67 0.90 ‐1.67 ‐19.10 26.39 96.94 62.98 ‐55.67 11.54 142.19 52.61 4.05 4.79 ‐20.56 17.34 58.23
‐ ‐ ‐ ‐ ‐ ‐ 199.80 3515.89 1567.89 2087.49 ‐56.87 7314.20 0.96 0.46 0.91 ‐7.05 ‐25.94 ‐30.66 14.07 55.75 164.04 209.28 ‐21.33 421.81 6.38 ‐6.48 ‐9.85 ‐0.35 ‐5.37 ‐15.67
‐ ‐ ‐ ‐ ‐ ‐ 604.04 1560.82 1950.76 2111.96 278.01 6505.60 ‐11.63 ‐4.60 ‐3.14 ‐7.09 ‐103.77 ‐130.23 20.69 ‐95.83 34.44 270.65 129.04 359.00 ‐40.03 ‐0.59 0.04 ‐2.73 ‐0.44 ‐43.75
4.14 3.43 10.82 0.33 ‐2.39 16.33 ‐2456.23 11455.63 13083.15 15264.99 8690.77 46038.30 ‐30.20 16.17 36.99 16.73 ‐130.25 ‐90.56 712.36 ‐145.59 ‐275.48 ‐338.45 ‐127.32 ‐174.48 ‐20.27 ‐246.24 4.38 110.22 ‐307.58 ‐459.48
1.38 0.38 2.16 0.08 ‐0.15 0.71 ‐76.76 357.99 408.85 477.03 271.59 1438.70 ‐0.94 0.51 1.16 0.52 ‐4.07 ‐2.83 22.26 ‐4.55 ‐8.61 ‐10.58 ‐3.98 ‐5.45 ‐0.63 ‐7.69 0.14 3.44 ‐9.61 ‐14.36
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APPENDIX I: Changes in Concentrations of Metals in Bioswale TB9A from 2011 to 2015
% DIFFERENCE
IN CONCENTRATION
(2015 vs. 2011)
TB9A.9.3
TB9A.9.2
TB9A.9.1
TB9A.8.4
TB9A.8.3
TB9A.8.2
TB9A.8.1
TB9A.7.4
TB9A.7.3
TB9A.7.2
TB9A.7.1
TB9A.6.4
TB9A.6.3
TB9A.6.2
TB9A.6.1
TB9A.5.4
TB9A.5.3
TB9A.5.2
TB9A.5.1
TB9A.4.4
TB9A.4.3
TB9A.4.2
TB9A.4.1
TB9A.3.3
TB9A.3.2
TB9A.3.1
TB9A.2.3
TB9A.2.2
TB9A.2.1
TB9A.1.3
TB9A.1.2
TB9A.1.1
Mean
0 < %Difference ≤ +20
%Difference > +20
%Difference < 0
DIFFERENCE IN
CONCENTRATION
(2015‐2011, in mg/Kg)
TB9A.9.3
TB9A.9.2
TB9A.9.1
TB9A.8.4
TB9A.8.3
TB9A.8.2
TB9A.8.1
TB9A.7.4
TB9A.7.3
TB9A.7.2
TB9A.7.1
TB9A.6.4
TB9A.6.3
TB9A.6.2
TB9A.6.1
TB9A.5.4
TB9A.5.3
TB9A.5.2
TB9A.5.1
TB9A.4.4
TB9A.4.3
TB9A.4.2
TB9A.4.1
TB9A.3.3
TB9A.3.2
TB9A.3.1
TB9A.2.3
TB9A.2.2
TB9A.2.1
TB9A.1.3
TB9A.1.2
TB9A.1.1
Sum
Mean
S Sb Se Si Sn
E D C B A Mean E D C B A Mean E D C B A Mean E D C B A Mean E D C B A Mean
‐5.56 21.43 67.83 80.55 22.87 37.43 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 6.50 ‐0.15 3.36 ‐12.60 ‐2.74 ‐1.13 ‐ ‐ ‐ ‐ ‐ ‐
‐2.47 19.51 46.95 20.17 ‐9.66 14.90 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 2.04 ‐2.90 ‐3.41 ‐13.46 1.08 ‐3.33 ‐ ‐ ‐ ‐ ‐7.19 ‐7.19
5.01 ‐3.44 ‐21.88 189.22 ‐9.42 31.90 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 11.69 17.17 ‐3.52 2.38 3.20 6.18 ‐ ‐ ‐ ‐ ‐ ‐
‐10.07 29.36 ‐31.10 ‐31.16 25.08 ‐3.58 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 12.22 11.68 1.99 ‐6.53 6.21 5.11 ‐ ‐ ‐100.00 ‐ ‐ ‐100.00
97.50 ‐26.43 ‐25.65 ‐36.49 21.67 6.12 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 3.62 ‐4.76 7.82 1.26 0.96 1.78 ‐ ‐ ‐ ‐ ‐ ‐
64.95 ‐16.72 ‐44.76 ‐26.67 28.02 0.96 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐0.45 19.68 1.42 ‐2.92 ‐4.49 2.65 ‐ ‐ ‐ ‐ ‐ ‐
69.05 1.46 0.93 40.15 13.24 24.97 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐1.13 4.39 ‐4.94 ‐0.63 10.77 1.69 ‐ ‐ ‐100.00 ‐ ‐ ‐100.00
‐10.20 63.04 ‐18.99 73.19 60.49 33.51 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐7.21 ‐0.25 ‐9.48 13.02 5.31 0.28 ‐ ‐ ‐ ‐ ‐ ‐
36.64 127.40 ‐18.18 130.58 ‐23.48 50.59 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 2.45 2.47 0.81 0.86 4.28 2.17 ‐ ‐ ‐ ‐ ‐ ‐
‐19.47 21.53 13.17 131.28 ‐9.40 27.42 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 0.24 ‐4.45 ‐0.34 ‐8.93 ‐9.61 ‐4.62 ‐ ‐ ‐ ‐ ‐ ‐
34.71 25.59 137.97 ‐61.09 ‐13.07 24.82 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐6.38 ‐6.81 4.94 ‐5.03 ‐0.30 ‐2.72 ‐ ‐ ‐ ‐ ‐ ‐
‐22.94 32.21 ‐59.13 ‐14.86 137.92 14.64 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐9.75 ‐15.70 5.74 ‐8.10 ‐2.65 ‐6.09 ‐ ‐ ‐ ‐ ‐100.00 ‐100.00
‐3.93 272.58 ‐31.84 102.00 74.86 82.73 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 8.05 ‐7.06 ‐14.55 ‐5.26 0.38 ‐3.69 ‐100.00 ‐100.00 ‐ ‐ ‐ ‐100.00
30.16 ‐12.18 10.13 ‐53.26 ‐46.92 ‐14.41 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 4.78 ‐6.01 15.07 ‐0.65 9.24 4.49 ‐ ‐ ‐100.00 ‐ ‐100.00 ‐100.00
‐24.86 233.51 3.35 ‐4.42 45.83 50.68 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 9.14 ‐3.11 ‐3.77 ‐12.16 ‐0.90 ‐2.16 ‐ ‐ ‐ ‐ ‐100.00 ‐100.00
‐43.10 ‐21.94 68.19 17.85 ‐33.10 ‐2.42 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐3.93 ‐10.74 9.83 ‐4.31 2.03 ‐1.42 ‐ ‐ ‐ ‐ ‐ ‐
55.69 ‐43.41 ‐13.07 150.64 13.50 32.67 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 0.71 ‐5.11 ‐8.04 52.52 9.30 9.88 ‐ ‐ ‐ ‐ ‐ ‐
9.94 1.46 ‐28.51 20.41 88.68 18.40 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐0.63 ‐0.45 ‐15.08 4.47 6.43 ‐1.05 ‐ ‐ ‐ ‐ ‐ ‐
0.01 59.86 3.02 ‐2.23 147.97 41.73 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 25.12 3.90 ‐16.68 ‐6.29 2.93 1.80 ‐ ‐ ‐ ‐ ‐ ‐
61.71 ‐5.38 ‐15.20 37.46 ‐48.45 6.03 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐16.74 ‐2.08 5.51 5.30 5.24 ‐0.56 ‐ ‐ ‐100.00 ‐ ‐100.00 ‐100.00
‐39.00 ‐5.26 ‐18.42 1.17 ‐36.65 ‐19.63 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐15.19 4.53 ‐3.99 10.40 5.73 0.29 ‐100.00 ‐100.00 ‐ ‐ ‐ ‐100.00
‐65.83 42.04 350.77 55.84 82.07 92.98 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐13.92 0.39 6.76 9.38 2.96 1.11 ‐100.00 ‐100.00 ‐ ‐ ‐ ‐100.00
12.07 48.18 0.82 33.22 ‐38.63 11.13 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐2.55 6.16 15.25 ‐6.07 35.03 9.56 ‐ ‐ ‐ ‐ ‐ ‐
18.04 35.38 44.30 ‐53.75 ‐5.40 7.71 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 2.17 ‐7.26 3.74 5.09 22.29 5.21 ‐ ‐ ‐ ‐ ‐ ‐
23.95 0.59 23.12 ‐21.02 ‐39.09 ‐2.49 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 12.23 ‐2.68 2.00 15.20 7.44 6.84 ‐ ‐ ‐100.00 ‐ ‐ ‐100.00
‐17.27 0.33 158.36 11.68 1.85 30.99 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐18.15 ‐22.22 0.44 5.19 3.46 ‐6.26 ‐ ‐ ‐100.00 ‐ ‐ ‐100.00
55.62 ‐50.67 ‐39.31 10.60 ‐7.13 ‐6.18 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐3.93 7.62 15.82 10.94 9.28 7.94 ‐ ‐ ‐ ‐ ‐ ‐
‐28.53 73.58 49.12 129.80 58.68 56.53 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 2.42 ‐0.50 7.50 20.62 16.88 9.38 ‐ ‐ ‐ ‐ ‐100.00 ‐100.00
‐15.58 49.83 0.84 104.14 38.50 35.55 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 16.74 7.24 7.30 3.70 ‐2.27 6.54 ‐ ‐100.00 ‐ ‐100.00 ‐100.00 ‐100.00
44.33 ‐47.32 137.59 34.48 66.77 47.17 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 4.05 2.38 11.97 ‐2.43 ‐2.97 2.60 ‐100.00 ‐ ‐ ‐ ‐ ‐100.00
25.71 300.70 129.04 47.95 86.98 118.08 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 4.09 0.05 7.56 ‐3.44 ‐1.62 1.33 ‐ ‐ ‐100.00 ‐ ‐ ‐100.00
‐26.19 37.22 34.22 41.77 ‐31.41 11.12 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐9.60 ‐1.07 ‐8.55 8.37 2.46 ‐1.67 ‐ ‐ ‐ ‐100.00 ‐ ‐100.00
9.69 39.50 28.55 36.22 20.72 26.94 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 0.58 ‐0.49 1.33 2.18 4.54 1.63 ‐100.00 ‐100.00 ‐100.00 ‐100.00 ‐86.74 ‐94.54
S Sb Se Si Sn
E D C B A Sum E D C B A Sum E D C B A Sum E D C B A Sum E D C B A Sum
‐78.98 150.61 395.21 447.74 240.95 1155.52 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 114.32 ‐2.69 54.02 ‐201.58 ‐42.28 ‐78.21 ‐ ‐ ‐ ‐ ‐ ‐
‐10.80 87.75 228.44 128.69 ‐129.27 304.80 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 32.75 ‐45.09 ‐49.86 ‐219.57 16.18 ‐265.59 ‐ ‐ ‐ ‐ ‐0.91 ‐0.91
19.56 ‐18.11 ‐112.61 597.89 ‐118.52 368.22 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 158.37 231.37 ‐52.23 38.43 47.51 423.45 ‐ ‐ ‐ ‐ ‐ ‐
‐58.84 169.39 ‐225.04 ‐277.82 123.15 ‐269.15 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 170.80 165.52 30.84 ‐105.22 90.05 351.99 ‐ ‐ ‐11.99 ‐ ‐ ‐11.99
101.17 ‐191.18 ‐186.91 ‐281.84 348.26 ‐210.50 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 55.31 ‐77.56 111.27 19.31 14.88 123.22 ‐ ‐ ‐ ‐ ‐ ‐
246.10 ‐102.13 ‐313.66 ‐157.22 240.53 ‐86.37 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐7.31 267.52 21.57 ‐43.96 ‐73.40 164.42 ‐ ‐ ‐ ‐ ‐ ‐
183.65 7.32 4.33 234.90 88.40 518.60 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐18.72 66.31 ‐77.61 ‐9.85 162.42 122.55 ‐ ‐ ‐17.03 ‐ ‐ ‐17.03
‐58.08 247.54 ‐126.55 316.24 111.83 490.97 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐124.61 ‐4.07 ‐147.08 216.36 86.11 26.71 ‐ ‐ ‐ ‐ ‐ ‐
111.28 532.50 ‐166.48 895.68 ‐418.33 954.65 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 40.73 42.05 12.26 14.32 70.40 179.76 ‐ ‐ ‐ ‐ ‐ ‐
‐33.79 138.73 85.68 676.33 ‐79.40 787.56 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 4.35 ‐73.31 ‐5.67 ‐163.03 ‐175.52 ‐413.17 13.38 ‐ ‐ ‐ ‐ 13.38
58.71 150.23 526.93 ‐873.74 ‐118.53 ‐256.39 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐108.78 ‐113.79 76.20 ‐94.23 ‐5.16 ‐245.76 ‐ ‐ ‐ ‐ ‐ ‐
‐46.93 52.01 ‐832.78 ‐123.80 321.68 ‐629.83 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐178.24 ‐280.42 88.09 ‐139.23 ‐44.92 ‐554.72 ‐ ‐ ‐ ‐ ‐8.96 ‐8.96
‐10.46 778.04 ‐409.48 752.84 464.16 1575.11 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 133.29 ‐115.43 ‐243.93 ‐89.13 6.60 ‐308.61 ‐15.10 ‐16.25 ‐ ‐ ‐ ‐31.35
119.96 ‐77.28 46.41 ‐615.46 ‐435.90 ‐962.27 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 62.91 ‐90.29 192.06 ‐10.58 124.30 278.40 ‐ ‐ ‐30.51 ‐ ‐9.19 ‐39.70
‐226.89 538.19 16.18 ‐53.10 437.17 711.54 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 121.94 ‐43.04 ‐57.79 ‐180.36 ‐12.91 ‐172.16 ‐ ‐ ‐ ‐ ‐15.33 ‐15.33
‐237.27 ‐121.69 202.64 111.15 ‐599.06 ‐644.23 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐70.88 ‐178.70 135.07 ‐60.48 28.42 ‐146.57 ‐ ‐ 27.06 ‐ ‐ 27.06
90.70 ‐250.50 ‐71.33 333.61 206.32 308.80 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 9.78 ‐80.72 ‐122.28 482.10 126.57 415.44 ‐ ‐ ‐ ‐ ‐ ‐
26.16 8.14 ‐188.35 127.48 1376.60 1350.03 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐7.54 ‐6.53 ‐229.42 57.53 80.64 ‐105.32 ‐ ‐ ‐ ‐ ‐ ‐
0.02 189.25 13.82 ‐11.49 1188.32 1379.91 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 270.93 55.13 ‐241.41 ‐86.62 33.10 31.13 ‐ ‐ 21.79 ‐ ‐ 21.79
149.65 ‐30.93 ‐97.13 206.81 ‐720.75 ‐492.35 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐222.52 ‐28.20 70.47 69.16 67.94 ‐43.15 ‐ ‐ ‐9.08 ‐ ‐17.33 ‐26.41
‐152.18 ‐28.18 ‐155.53 7.54 ‐771.23 ‐1099.58 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐212.40 61.86 ‐55.83 115.48 78.67 ‐12.22 ‐54.64 ‐32.86 ‐ ‐ ‐ ‐87.50
‐488.98 241.43 2473.92 463.03 1074.24 3763.64 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐183.65 5.20 68.11 118.32 38.05 46.03 ‐11.34 ‐20.24 11.06 ‐ ‐ ‐20.52
92.09 239.76 5.00 151.14 ‐845.03 ‐357.04 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐40.26 75.72 192.57 ‐83.67 381.30 525.66 ‐ ‐ ‐ ‐ ‐ ‐
122.81 172.35 286.57 ‐1028.56 ‐146.86 ‐593.69 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 30.99 ‐95.28 50.38 72.95 259.36 318.40 ‐ ‐ ‐ ‐ ‐ ‐
132.65 3.35 122.95 ‐146.90 ‐1377.73 ‐1265.68 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 175.44 ‐36.07 27.85 198.35 97.37 462.94 ‐ ‐ ‐10.20 90.04 ‐ 79.84
‐154.84 1.82 505.15 81.18 35.40 468.72 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐249.84 ‐330.70 5.94 67.04 46.26 ‐461.29 ‐ ‐ ‐21.30 ‐ ‐ ‐21.30
263.30 ‐1111.58 ‐542.77 78.33 ‐124.33 ‐1437.04 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐55.03 99.30 193.87 142.97 111.70 492.81 11.22 ‐ ‐ ‐ ‐ 11.22
‐249.22 502.70 303.90 855.89 605.49 2018.75 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 32.50 ‐6.81 99.79 261.50 191.16 578.14 ‐ ‐ ‐ ‐ ‐10.16 ‐10.16
‐140.27 208.86 5.69 588.57 318.33 981.18 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 194.65 94.10 86.43 45.90 ‐25.92 395.16 16.08 ‐44.32 ‐ ‐41.01 ‐21.10 ‐90.36
258.22 ‐939.21 501.52 490.23 370.05 680.82 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 50.77 31.55 157.44 ‐36.26 ‐49.46 154.04 ‐10.21 ‐ ‐ ‐ ‐ ‐10.21
115.48 1286.29 692.58 512.31 838.26 3444.92 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 60.57 0.73 105.45 ‐49.44 ‐25.67 91.64 ‐ ‐ ‐10.29 ‐ ‐ ‐10.29
‐210.23 192.84 219.56 424.64 ‐353.68 273.14 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐147.73 ‐16.27 ‐122.05 102.00 30.19 ‐153.86 ‐ ‐ ‐ ‐14.49 ‐ ‐14.49
‐66.26 3028.32 3207.86 4912.27 2150.55 13232.75 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 92.89 ‐428.60 374.53 448.48 1733.95 2221.25 ‐50.61 ‐113.68 ‐50.49 34.53 ‐82.98 ‐263.22
‐2.07 94.63 100.25 153.51 67.20 413.52 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 2.90 ‐13.39 11.70 14.01 54.19 69.41 ‐7.23 ‐28.42 ‐5.05 11.51 ‐11.85 ‐12.53
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APPENDIX I: Changes in Concentrations of Metals in Bioswale TB9A from 2011 to 2015
% DIFFERENCE
IN CONCENTRATION
(2015 vs. 2011)
TB9A.9.3
TB9A.9.2
TB9A.9.1
TB9A.8.4
TB9A.8.3
TB9A.8.2
TB9A.8.1
TB9A.7.4
TB9A.7.3
TB9A.7.2
TB9A.7.1
TB9A.6.4
TB9A.6.3
TB9A.6.2
TB9A.6.1
TB9A.5.4
TB9A.5.3
TB9A.5.2
TB9A.5.1
TB9A.4.4
TB9A.4.3
TB9A.4.2
TB9A.4.1
TB9A.3.3
TB9A.3.2
TB9A.3.1
TB9A.2.3
TB9A.2.2
TB9A.2.1
TB9A.1.3
TB9A.1.2
TB9A.1.1
Mean
0 < %Difference ≤ +20
%Difference > +20
%Difference < 0
DIFFERENCE IN
CONCENTRATION
(2015‐2011, in mg/Kg)
TB9A.9.3
TB9A.9.2
TB9A.9.1
TB9A.8.4
TB9A.8.3
TB9A.8.2
TB9A.8.1
TB9A.7.4
TB9A.7.3
TB9A.7.2
TB9A.7.1
TB9A.6.4
TB9A.6.3
TB9A.6.2
TB9A.6.1
TB9A.5.4
TB9A.5.3
TB9A.5.2
TB9A.5.1
TB9A.4.4
TB9A.4.3
TB9A.4.2
TB9A.4.1
TB9A.3.3
TB9A.3.2
TB9A.3.1
TB9A.2.3
TB9A.2.2
TB9A.2.1
TB9A.1.3
TB9A.1.2
TB9A.1.1
Sum
Mean
Sr Ti Tl V Zn
E D C B A Mean E D C B A Mean E D C B A Mean E D C B A Mean E D C B A Mean
3.29 43.35 10.62 2.14 ‐0.12 11.85 3.47 ‐7.17 ‐10.55 ‐16.14 8.41 ‐4.40 ‐ ‐ ‐ ‐ ‐ ‐ ‐1.08 24.49 15.59 ‐9.39 ‐2.47 5.43 21.58 42.57 82.82 14.88 ‐14.77 29.42
11.57 9.37 ‐9.89 ‐23.53 ‐1.42 ‐2.78 12.18 ‐8.34 ‐9.01 ‐19.39 7.45 ‐3.42 ‐ ‐ ‐ ‐ ‐ ‐ 8.05 5.20 3.71 ‐4.83 15.78 5.58 5.45 16.03 17.67 17.71 34.52 18.28
‐6.90 ‐5.70 46.89 8.69 6.08 9.81 12.58 15.97 ‐56.90 4.46 38.48 2.92 ‐ ‐ ‐ ‐ ‐ ‐ 2.15 2.72 ‐54.76 ‐12.27 ‐3.23 ‐13.08 8.32 ‐8.40 ‐42.31 0.94 32.04 ‐1.88
5.55 19.07 ‐62.98 ‐3.55 8.30 ‐6.72 14.48 ‐21.29 7.76 ‐11.08 28.37 3.65 ‐ ‐ ‐ ‐ ‐ ‐ 7.06 16.74 4.53 0.04 8.89 7.45 ‐1.78 39.52 ‐31.74 ‐22.85 ‐0.94 ‐3.56
2.07 2.27 ‐3.84 ‐56.20 2.45 ‐10.65 ‐0.90 9.35 11.20 ‐2.83 ‐14.75 0.42 ‐ ‐ ‐ ‐ ‐ ‐ ‐4.13 30.75 20.07 ‐11.00 ‐8.05 5.53 ‐1.50 ‐3.92 8.73 ‐17.27 25.74 2.35
6.53 9.21 ‐14.21 4.82 44.96 10.26 12.94 21.91 10.42 ‐43.63 63.79 13.09 ‐ ‐ ‐ ‐ ‐ ‐ ‐0.97 14.09 18.88 15.00 20.56 13.51 10.35 11.11 8.06 65.32 ‐14.02 16.16
1.18 ‐9.47 5.59 23.30 39.86 12.09 8.40 ‐17.82 ‐11.78 ‐14.87 7.87 ‐5.64 ‐ ‐ ‐ ‐ ‐ ‐ 2.33 19.74 39.68 ‐6.52 1.78 11.40 7.93 77.83 44.49 18.02 ‐8.50 27.96
2.61 22.94 0.44 18.66 ‐6.46 7.64 ‐8.92 ‐11.45 44.33 7.11 27.30 11.67 ‐ ‐ ‐ ‐ ‐ ‐ ‐2.71 5.46 4.10 3.27 ‐2.28 1.57 ‐3.01 38.57 22.59 43.31 105.59 41.41
‐6.35 31.75 ‐27.35 30.98 25.39 10.89 ‐2.74 ‐22.98 ‐35.20 ‐11.98 15.93 ‐11.40 ‐ ‐ ‐ ‐ ‐ ‐ ‐12.10 45.88 ‐7.42 24.62 1.91 10.58 8.87 108.46 13.58 93.06 49.45 54.69
1.93 ‐5.90 1.08 12.41 7.77 3.46 ‐14.54 ‐25.20 0.83 ‐21.33 ‐10.25 ‐14.10 ‐ ‐ ‐ ‐ ‐ ‐ ‐1.68 ‐33.04 40.03 4.11 1.15 2.11 ‐1.96 32.35 25.29 50.91 ‐5.96 20.13
3.93 48.12 20.41 ‐40.03 10.85 8.65 ‐25.32 7.31 7.85 7.14 ‐8.29 ‐2.26 ‐ ‐ ‐ ‐ ‐ ‐ ‐7.97 13.17 ‐16.44 ‐1.59 ‐2.78 ‐3.12 ‐1.30 1.35 44.18 ‐34.00 2.96 2.64
‐0.63 15.59 ‐44.76 9.88 0.85 ‐3.81 ‐27.49 42.47 ‐4.75 68.55 ‐24.28 10.90 ‐ ‐ ‐ ‐ ‐ ‐ 8.25 16.86 7.51 ‐16.55 ‐13.91 0.43 2.84 ‐7.05 ‐26.78 ‐33.84 19.15 ‐9.14
‐7.47 5.72 ‐37.68 ‐37.92 ‐14.73 ‐18.42 52.59 0.08 ‐20.05 3.41 10.17 9.24 ‐ ‐ ‐ ‐ ‐ ‐ 9.70 ‐13.02 ‐5.15 13.27 ‐1.09 0.74 ‐0.87 53.46 ‐29.16 ‐8.32 69.83 16.99
8.81 31.37 20.21 39.59 11.87 22.37 ‐2.02 ‐3.12 19.47 ‐0.66 ‐52.46 ‐7.76 ‐ ‐ ‐ ‐ ‐ ‐ 1.24 7.65 ‐0.91 6.04 6.64 4.13 10.88 13.54 ‐3.22 12.61 19.81 10.72
‐0.50 43.01 33.94 32.75 0.68 21.98 ‐19.28 ‐2.06 1.04 ‐31.26 26.26 ‐5.06 ‐ ‐ ‐ ‐ ‐ ‐ 9.00 ‐17.59 ‐6.03 ‐6.97 4.59 ‐3.40 8.03 17.99 11.97 3.80 10.75 10.51
‐10.07 29.50 10.64 29.75 9.58 13.88 ‐11.20 0.53 18.88 ‐15.40 ‐14.39 ‐4.32 ‐ ‐ ‐ ‐ ‐ ‐ ‐12.02 ‐12.08 ‐16.91 9.37 4.87 ‐5.35 ‐7.73 ‐18.06 ‐14.50 51.27 ‐3.99 1.40
3.92 35.12 ‐11.23 30.40 11.34 13.91 ‐17.18 ‐41.23 ‐6.11 5.28 15.61 ‐8.72 ‐ ‐ ‐ ‐ ‐ ‐ ‐5.61 12.95 3.08 174.89 ‐0.41 36.98 9.36 2.37 3.78 164.88 22.09 40.50
0.32 49.34 32.84 83.21 9.96 35.14 43.72 4.07 14.90 1.53 29.81 18.81 ‐ ‐ ‐ ‐ ‐ ‐ 0.20 ‐4.59 ‐3.10 9.60 ‐15.61 ‐2.70 ‐7.02 39.24 30.58 91.18 ‐0.89 30.62
‐4.26 63.11 12.68 13.58 24.74 21.97 78.10 45.15 25.55 17.79 52.89 43.90 ‐ ‐ ‐ ‐ ‐ ‐ 4.85 ‐16.88 15.83 13.64 12.23 5.94 2.90 10.10 38.34 53.91 28.60 26.77
2.49 26.61 52.22 34.39 ‐3.37 22.47 4.16 21.49 13.36 5.63 2.16 9.36 ‐ ‐ ‐ ‐ ‐ ‐ 1.86 ‐15.86 21.11 8.64 ‐16.85 ‐0.22 10.56 ‐0.90 63.75 78.40 ‐24.32 25.50
‐7.54 25.88 ‐38.18 24.08 5.31 1.91 55.76 2.75 ‐2.86 6.26 ‐17.67 8.85 ‐ ‐ ‐ ‐ ‐ ‐ 12.03 ‐7.72 ‐8.46 4.86 12.36 2.61 4.56 23.81 ‐21.18 25.33 ‐25.56 1.39
‐26.98 20.31 103.33 ‐6.39 ‐3.17 17.42 ‐65.21 ‐17.45 27.65 ‐27.55 ‐13.39 ‐19.19 ‐ ‐ ‐ ‐ ‐ ‐ ‐2.71 35.88 52.19 0.83 11.77 19.59 ‐72.09 108.76 423.22 11.03 14.10 97.01
4.76 30.00 12.09 43.19 ‐14.53 15.10 ‐17.93 ‐29.69 ‐2.84 5.31 12.00 ‐6.63 ‐ ‐ ‐ ‐ ‐ ‐ 0.60 30.17 2.82 6.16 22.61 12.47 ‐2.33 45.72 13.90 ‐2.04 1.20 11.29
9.92 25.03 30.21 5.63 ‐8.04 12.55 ‐5.17 68.74 ‐44.94 ‐3.73 0.23 3.03 ‐ ‐ ‐ ‐ ‐ ‐ 1.72 ‐14.71 12.27 ‐7.47 6.35 ‐0.37 18.51 14.97 68.61 ‐6.25 28.84 24.94
‐0.72 18.63 32.02 39.04 ‐12.89 15.22 ‐4.75 ‐3.90 9.50 12.81 ‐0.59 2.61 ‐ ‐ ‐ ‐ ‐ ‐ ‐1.58 ‐12.92 5.46 10.59 ‐10.37 ‐1.77 8.99 0.69 24.80 1.59 2.77 7.77
‐7.56 53.98 37.49 74.22 3.79 32.38 14.52 ‐12.55 0.83 122.49 ‐1.24 24.81 ‐ ‐ ‐ ‐ ‐ ‐ ‐4.71 ‐7.98 28.97 4.74 ‐1.35 3.94 4.30 47.15 149.65 14.75 15.62 46.29
22.14 ‐31.56 ‐17.47 17.63 ‐11.78 ‐4.21 13.81 ‐3.28 19.71 5.12 34.95 14.06 ‐ ‐ ‐ ‐ ‐ ‐ ‐7.92 23.02 ‐9.71 4.58 ‐3.42 1.31 6.39 51.55 4.10 16.36 ‐4.11 14.86
10.92 24.98 25.45 49.62 ‐4.44 21.31 36.22 ‐20.70 11.61 17.32 10.76 11.04 ‐ ‐ ‐ ‐ ‐ ‐ 2.30 21.00 2.55 4.30 ‐12.64 3.50 ‐12.42 37.65 12.35 16.32 ‐5.16 9.75
1.20 19.87 60.33 20.06 ‐5.30 19.23 ‐11.27 0.85 ‐20.17 ‐33.25 ‐2.65 ‐13.30 ‐ ‐ ‐ ‐ ‐ ‐ 7.04 7.08 ‐12.26 ‐3.54 ‐11.97 ‐2.73 16.48 40.79 50.05 20.39 ‐16.15 22.31
‐3.93 ‐15.59 4.47 ‐3.93 24.74 1.15 ‐15.45 ‐42.32 ‐7.95 13.65 ‐13.77 ‐13.17 ‐ ‐ ‐ ‐ ‐ ‐ ‐15.66 10.17 4.76 ‐9.53 ‐15.68 ‐5.19 18.67 32.08 103.61 ‐45.34 36.13 29.03
‐3.82 3.64 17.22 7.24 18.44 8.55 6.96 ‐3.17 15.81 16.02 10.76 9.28 ‐ ‐ ‐ ‐ ‐ ‐ 8.33 19.10 21.32 4.97 ‐0.70 10.60 22.08 36.06 81.33 21.55 0.83 32.37
‐28.79 2.65 27.08 3.16 ‐1.04 0.61 34.98 ‐3.81 ‐15.85 44.24 29.35 17.78 ‐ ‐ ‐ ‐ ‐ ‐ ‐17.86 9.42 ‐5.50 19.61 ‐7.89 ‐0.45 ‐54.81 ‐0.46 79.93 146.86 ‐0.90 34.13
‐0.39 20.07 10.30 15.22 5.61 10.16 4.86 ‐1.78 0.37 3.47 8.09 3.00 ‐ ‐ ‐ ‐ ‐ ‐ ‐0.37 6.72 5.56 7.92 0.03 3.97 1.26 28.28 39.33 27.02 12.34 21.64
Sr Ti Tl V Zn
E D C B A Sum E D C B A Sum E D C B A Sum E D C B A Sum E D C B A Sum
1.16 13.83 3.56 0.63 ‐0.05 19.14 1.70 ‐6.86 ‐11.67 ‐18.85 3.88 ‐31.80 ‐ ‐ ‐ ‐ ‐ ‐ ‐0.25 4.65 2.66 ‐1.75 ‐0.55 4.77 25.38 32.60 48.27 8.11 ‐25.79 88.56
2.71 2.34 ‐3.54 ‐10.80 ‐0.62 ‐9.92 12.28 ‐8.71 ‐8.42 ‐22.56 4.44 ‐22.97 ‐ ‐ ‐ ‐ ‐ ‐ 1.44 0.88 0.72 ‐0.88 2.89 5.06 2.64 7.43 11.53 11.49 83.57 116.67
‐1.69 ‐1.50 15.68 2.71 2.35 17.55 12.42 16.48 ‐69.78 4.41 20.11 ‐16.35 ‐ ‐ ‐ ‐ ‐ ‐ 0.36 0.44 ‐9.28 ‐2.64 ‐0.70 ‐11.82 3.62 ‐4.09 ‐19.22 0.62 45.06 25.99
1.35 5.75 ‐40.55 ‐1.12 2.70 ‐31.88 13.42 ‐19.44 8.64 ‐11.83 16.36 7.16 ‐ ‐ ‐ ‐ ‐ ‐ 1.20 2.90 0.77 0.01 1.76 6.64 ‐1.02 26.33 ‐22.79 ‐17.90 ‐0.86 ‐16.24
0.42 0.61 ‐1.15 ‐33.58 1.08 ‐32.61 ‐0.34 9.67 12.00 ‐2.21 ‐10.95 8.17 ‐ ‐ ‐ ‐ ‐ ‐ ‐1.09 5.55 3.53 ‐2.89 ‐1.65 3.45 ‐0.96 ‐2.66 5.83 ‐16.32 29.60 15.48
1.74 2.51 ‐3.88 1.35 19.00 20.73 5.52 21.06 9.69 ‐53.05 23.50 6.70 ‐ ‐ ‐ ‐ ‐ ‐ ‐0.25 2.38 3.43 2.60 4.84 12.99 8.58 6.15 4.42 35.49 ‐11.36 43.28
0.35 ‐2.96 1.54 7.31 15.08 21.33 3.60 ‐16.29 ‐11.27 ‐12.61 3.00 ‐33.58 ‐ ‐ ‐ ‐ ‐ ‐ 0.59 4.55 6.93 ‐1.35 0.44 11.16 6.51 51.49 21.95 12.12 ‐8.23 83.83
0.80 7.41 0.16 6.64 ‐2.23 12.79 ‐3.91 ‐9.13 27.18 4.12 15.58 33.84 ‐ ‐ ‐ ‐ ‐ ‐ ‐0.66 1.16 0.89 0.82 ‐0.64 1.58 ‐2.62 33.16 19.94 36.46 84.73 171.66
‐1.94 9.41 ‐12.45 9.09 9.29 13.40 ‐1.17 ‐21.23 ‐48.31 ‐12.28 7.53 ‐75.45 ‐ ‐ ‐ ‐ ‐ ‐ ‐3.56 7.71 ‐1.35 4.34 0.44 7.59 7.85 56.43 9.64 49.97 56.24 180.14
0.52 ‐1.96 0.30 3.55 2.51 4.92 ‐5.82 ‐29.27 1.02 ‐22.55 ‐7.05 ‐63.67 ‐ ‐ ‐ ‐ ‐ ‐ ‐0.45 ‐11.51 7.85 0.86 0.31 ‐2.94 ‐1.55 17.99 13.59 29.66 ‐5.70 53.98
1.00 13.33 6.62 ‐18.66 4.24 6.52 ‐15.31 9.32 9.09 5.07 ‐6.15 2.02 ‐ ‐ ‐ ‐ ‐ ‐ ‐2.32 2.40 ‐3.95 ‐0.40 ‐0.75 ‐5.03 ‐0.90 0.77 29.35 ‐33.57 3.35 ‐0.99
‐0.16 4.00 ‐29.24 3.09 0.22 ‐22.09 ‐14.35 30.75 ‐6.09 48.91 ‐18.95 40.27 ‐ ‐ ‐ ‐ ‐ ‐ 2.32 5.05 1.51 ‐4.40 ‐4.46 0.02 2.07 ‐6.04 ‐21.57 ‐31.79 14.87 ‐42.46
‐2.00 1.87 ‐28.43 ‐29.50 ‐14.28 ‐72.34 19.46 0.09 ‐27.58 3.41 5.40 0.78 ‐ ‐ ‐ ‐ ‐ ‐ 2.69 ‐2.57 ‐0.94 2.67 ‐0.30 1.55 ‐0.67 24.14 ‐32.93 ‐7.39 77.12 60.27
2.30 8.47 5.24 10.73 4.24 30.98 ‐0.96 ‐3.80 17.35 ‐0.81 ‐51.87 ‐40.08 ‐ ‐ ‐ ‐ ‐ ‐ 0.33 1.40 ‐0.18 1.10 1.34 4.00 8.78 6.64 ‐1.67 6.22 10.78 30.75
‐0.13 12.36 8.52 8.97 0.32 30.04 ‐11.01 ‐1.79 1.25 ‐41.31 15.30 ‐37.57 ‐ ‐ ‐ ‐ ‐ ‐ 2.43 ‐4.69 ‐1.07 ‐1.38 0.96 ‐3.75 6.33 11.54 5.33 2.04 8.96 34.20
‐2.80 8.96 3.45 8.43 4.49 22.54 ‐5.37 0.51 18.17 ‐16.77 ‐9.51 ‐12.97 ‐ ‐ ‐ ‐ ‐ ‐ ‐3.58 ‐2.20 ‐3.77 1.86 1.21 ‐6.49 ‐6.04 ‐8.99 ‐9.48 27.40 ‐4.73 ‐1.84
0.78 10.46 ‐3.53 8.45 4.30 20.47 ‐9.83 ‐52.82 ‐7.74 3.91 7.45 ‐59.03 ‐ ‐ ‐ ‐ ‐ ‐ ‐1.73 2.40 0.53 16.26 ‐0.09 17.37 5.95 1.25 1.85 42.13 20.82 72.00
0.07 14.62 9.86 23.58 3.83 51.97 19.25 4.95 16.23 1.97 19.46 61.86 ‐ ‐ ‐ ‐ ‐ ‐ 0.06 ‐0.84 ‐0.58 1.72 ‐3.69 ‐3.33 ‐4.87 19.20 15.70 42.71 ‐0.81 71.92
‐0.96 16.85 4.85 4.33 8.65 33.71 22.73 40.31 26.84 20.69 26.46 137.04 ‐ ‐ ‐ ‐ ‐ ‐ 1.33 ‐3.48 2.37 2.41 2.36 4.99 1.88 5.34 16.87 25.13 16.77 65.99
0.55 7.24 13.38 10.37 ‐1.36 30.18 2.01 21.18 14.62 5.68 1.74 45.23 ‐ ‐ ‐ ‐ ‐ ‐ 0.53 ‐3.25 3.39 1.33 ‐4.15 ‐2.15 6.52 ‐0.53 29.90 35.69 ‐17.65 53.94
‐1.62 9.11 ‐27.29 7.85 2.10 ‐9.86 23.25 2.95 ‐3.51 7.85 ‐15.83 14.71 ‐ ‐ ‐ ‐ ‐ ‐ 3.52 ‐1.42 ‐1.51 0.86 2.88 4.33 2.93 11.97 ‐15.84 13.42 ‐28.05 ‐15.57
‐8.48 7.89 63.30 ‐2.99 ‐1.43 58.29 ‐81.05 ‐20.18 30.59 ‐31.07 ‐12.44 ‐114.14 ‐ ‐ ‐ ‐ ‐ ‐ ‐0.97 7.05 6.59 0.21 2.50 15.38 ‐184.09 63.76 394.40 7.49 9.36 290.92
1.36 8.36 3.51 12.78 ‐6.30 19.71 ‐11.18 ‐37.82 ‐3.70 5.81 7.93 ‐38.97 ‐ ‐ ‐ ‐ ‐ ‐ 0.18 5.70 0.51 1.24 4.91 12.53 ‐1.86 22.30 7.16 ‐1.11 0.83 27.33
2.94 7.39 8.77 2.20 ‐3.72 17.58 ‐2.54 45.04 ‐63.75 ‐2.62 0.18 ‐23.70 ‐ ‐ ‐ ‐ ‐ ‐ 0.56 ‐3.26 2.42 ‐2.00 1.34 ‐0.94 14.31 8.62 38.77 ‐5.16 21.45 77.98
‐0.30 4.76 8.39 11.55 ‐7.19 17.20 ‐2.80 ‐4.51 10.89 13.57 ‐0.48 16.68 ‐ ‐ ‐ ‐ ‐ ‐ ‐0.48 ‐2.30 0.88 1.88 ‐2.25 ‐2.27 9.53 0.35 12.20 0.77 2.01 24.86
‐2.68 14.78 11.22 23.23 1.84 48.39 8.64 ‐16.47 0.97 138.16 ‐1.02 130.29 ‐ ‐ ‐ ‐ ‐ ‐ ‐1.15 ‐1.41 3.89 0.93 ‐0.26 2.00 3.11 23.70 47.35 7.97 13.36 95.50
5.81 ‐14.26 ‐8.00 5.67 ‐6.61 ‐17.39 6.41 ‐2.82 21.48 5.74 21.24 52.05 ‐ ‐ ‐ ‐ ‐ ‐ ‐2.08 3.44 ‐1.72 0.71 ‐0.68 ‐0.32 5.02 21.75 2.13 9.20 ‐4.68 33.43
4.38 6.69 6.61 13.31 ‐2.35 28.64 21.00 ‐26.05 13.36 18.24 7.15 33.70 ‐ ‐ ‐ ‐ ‐ ‐ 0.53 3.43 0.38 0.65 ‐3.17 1.82 ‐10.30 18.83 5.98 9.12 ‐6.44 17.20
0.57 5.26 15.77 6.71 ‐2.27 26.03 ‐7.24 0.88 ‐26.48 ‐42.37 ‐1.80 ‐77.01 ‐ ‐ ‐ ‐ ‐ ‐ 1.52 0.92 ‐2.14 ‐0.59 ‐2.64 ‐2.93 17.63 13.69 26.10 11.73 ‐16.91 52.24
‐1.77 ‐6.01 1.33 ‐1.39 8.10 0.27 ‐9.72 ‐59.09 ‐7.83 8.17 ‐5.88 ‐74.35 ‐ ‐ ‐ ‐ ‐ ‐ ‐3.55 1.36 0.61 ‐1.96 ‐4.58 ‐8.11 20.03 12.42 34.52 ‐51.69 29.58 44.86
‐1.08 0.98 4.13 2.23 7.63 13.88 2.85 ‐3.18 17.71 12.86 5.31 35.55 ‐ ‐ ‐ ‐ ‐ ‐ 1.76 2.51 3.32 0.75 ‐0.16 8.17 14.64 11.55 38.25 10.21 1.17 75.82
‐12.48 0.73 8.48 1.59 ‐0.45 ‐2.14 23.21 ‐4.32 ‐19.33 36.85 15.44 51.87 ‐ ‐ ‐ ‐ ‐ ‐ ‐3.40 1.44 ‐0.91 2.96 ‐1.47 ‐1.39 ‐54.55 ‐0.20 39.65 136.21 ‐0.73 120.37
‐9.28 179.29 46.58 98.31 53.12 368.02 15.15 ‐140.58 ‐58.41 54.53 85.56 ‐43.75 ‐ ‐ ‐ ‐ ‐ ‐ ‐4.18 30.39 25.81 25.92 ‐4.00 73.94 ‐96.11 486.88 757.18 406.42 397.70 1952.06
‐0.29 5.60 1.46 3.07 1.66 11.50 0.47 ‐4.39 ‐1.83 1.70 2.67 ‐1.37 ‐ ‐ ‐ ‐ ‐ ‐ ‐0.13 0.95 0.81 0.81 ‐0.13 2.31 ‐3.00 15.21 23.66 12.70 12.43 61.00
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% DIFFERENCE
IN CONCENTRATION
(2015 vs. 2011)
Al As B Ba Be
E D C B A Mean E D C B A Mean E D C B A Mean E D C B A Mean E D C B A Mean
TB15B.1.1 8.60 ‐17.18 9.51 ‐27.46 3.38 ‐4.63 ‐ ‐ ‐ ‐ ‐ ‐ 1.64 ‐11.65 23.79 ‐17.26 ‐13.75 ‐3.45 7.01 ‐0.75 30.63 ‐28.53 7.45 3.16 7.75 ‐27.07 28.13 ‐26.42 20.40 0.56
TB15B.1.2 ‐0.40 ‐4.19 0.36 ‐26.82 ‐1.78 ‐6.57 ‐ ‐ ‐ ‐ ‐ ‐ 3.15 ‐2.92 ‐5.58 ‐25.52 ‐12.96 ‐8.77 0.12 ‐8.38 ‐5.95 88.35 12.09 17.24 ‐0.62 ‐14.96 ‐0.87 ‐18.10 17.87 ‐3.34
TB15B.1.3 2.33 ‐16.65 ‐3.01 ‐15.69 13.79 ‐3.84 ‐ ‐ ‐ ‐ ‐ ‐ ‐11.97 15.73 ‐22.80 ‐15.05 34.21 0.02 8.33 ‐3.01 1.24 ‐14.14 23.22 3.13 2.01 ‐13.44 ‐4.43 ‐7.55 14.55 ‐1.77
TB15B.1.4 ‐1.45 ‐11.86 7.52 ‐16.03 ‐19.58 ‐8.28 ‐ ‐ ‐ ‐ ‐ ‐ 5.61 ‐0.64 42.40 20.66 ‐18.87 9.83 5.18 0.17 39.78 47.05 2.93 19.02 ‐2.29 ‐0.79 ‐0.15 ‐20.90 ‐10.27 ‐6.88
TB15B.1.5 9.95 ‐67.07 19.70 23.96 41.85 5.68 ‐ ‐ ‐ ‐ ‐ ‐ 9.85 ‐47.66 1.13 0.01 46.06 1.88 3.06 ‐53.32 70.60 34.77 34.66 17.96 4.21 ‐73.30 23.11 31.73 62.56 9.66
TB15B.1.6 6.95 ‐14.38 ‐2.29 ‐5.00 ‐13.36 ‐5.62 ‐ ‐ ‐ ‐ ‐ ‐ 2.36 ‐28.56 ‐14.16 ‐19.27 20.03 ‐7.92 ‐20.04 ‐21.73 0.16 15.42 ‐17.67 ‐8.77 2.48 ‐12.22 ‐4.62 4.66 ‐25.30 ‐7.00
TB15B.1.7 ‐11.17 ‐3.65 ‐7.35 63.34 ‐12.96 5.64 ‐ ‐ ‐ ‐ ‐ ‐ ‐17.53 ‐23.19 23.44 13.79 ‐15.72 ‐3.84 7.27 ‐2.80 24.63 48.59 ‐14.94 12.55 ‐4.35 ‐3.14 ‐9.49 89.90 ‐8.89 12.81
TB15B.1.8 ‐0.85 ‐7.59 2.15 75.39 ‐12.33 11.35 ‐ ‐ ‐ ‐ ‐ ‐ ‐7.54 ‐15.96 ‐2.43 16.22 ‐6.99 ‐3.34 0.10 6.41 23.41 105.56 0.20 27.13 3.10 2.58 19.01 69.02 ‐12.53 16.24
TB15B.1.9 5.42 ‐52.77 13.25 ‐14.37 ‐6.58 ‐11.01 ‐ ‐ ‐ ‐ ‐ ‐ 7.71 ‐39.87 10.55 ‐19.91 ‐3.90 ‐9.08 12.57 ‐58.54 14.23 ‐9.24 6.25 ‐6.95 8.72 ‐63.95 11.90 ‐10.10 ‐15.93 ‐13.87
TB15B.1.10 3.58 12.02 45.02 0.75 ‐7.26 10.82 ‐ ‐ ‐ ‐ ‐ ‐ 13.92 39.72 31.66 ‐1.33 ‐3.06 16.18 8.61 ‐19.72 138.95 15.33 26.81 33.99 ‐0.34 37.77 42.77 ‐0.19 ‐6.39 14.72
TB15B.1.11 0.70 ‐25.20 0.50 ‐28.68 6.86 ‐9.16 ‐ ‐ ‐ ‐ ‐ ‐ ‐22.74 ‐23.33 ‐11.40 ‐24.24 1.70 ‐16.00 0.04 ‐20.67 9.01 ‐26.90 40.54 0.40 3.77 ‐21.65 5.94 ‐36.24 13.96 ‐6.84
TB15B.1.12 2.45 8.67 10.49 ‐2.67 ‐8.66 2.06 ‐ ‐ ‐ ‐ ‐ ‐ 9.01 ‐1.35 ‐22.14 2.46 ‐10.35 ‐4.48 17.16 ‐0.21 4.96 ‐17.19 ‐5.01 ‐0.06 ‐2.59 3.62 5.04 ‐15.23 ‐10.98 ‐4.03
TB15B.1.13 1.64 ‐6.82 17.55 ‐11.16 1.93 0.63 ‐ ‐ ‐ ‐ ‐ ‐ ‐18.46 ‐18.23 24.38 ‐18.82 ‐0.76 ‐6.38 19.44 ‐7.11 5.46 ‐5.79 7.13 3.83 10.25 ‐10.84 5.61 ‐12.36 1.84 ‐1.10
TB15B.1.14 ‐11.09 ‐16.33 ‐6.12 ‐37.00 ‐12.81 ‐16.67 ‐ ‐ ‐ ‐ ‐ ‐ 2.00 4.65 23.27 10.71 ‐9.69 6.19 12.03 9.57 ‐1.75 ‐28.98 ‐7.99 ‐3.43 ‐14.06 ‐27.38 ‐16.36 ‐45.19 ‐11.19 ‐22.84
TB15B.1.15 ‐7.80 10.02 ‐21.31 ‐32.43 ‐33.15 ‐16.93 ‐ ‐ ‐ ‐ ‐ ‐ ‐10.35 9.86 ‐0.40 ‐8.41 ‐10.02 ‐3.86 8.61 9.11 22.27 2.54 ‐23.26 3.85 ‐7.13 ‐1.80 ‐26.43 ‐32.72 ‐32.79 ‐20.18
TB15B.1.16 2.67 ‐6.03 15.60 4.56 ‐28.05 ‐2.25 ‐ ‐ ‐ ‐ ‐ ‐ 23.54 ‐15.00 ‐7.26 ‐16.79 ‐19.93 ‐7.09 9.62 ‐3.43 9.76 ‐3.67 ‐19.36 ‐1.42 ‐17.19 ‐22.03 4.82 4.23 ‐24.02 ‐10.84
TB15B.1.17 ‐12.65 96.16 ‐9.01 ‐13.00 1.10 12.52 ‐ ‐ ‐ ‐ ‐ ‐ ‐0.58 12.26 ‐24.17 ‐15.29 22.25 ‐1.11 2.99 244.70 ‐21.28 ‐23.13 12.35 43.13 ‐12.80 129.28 ‐5.85 ‐23.07 7.77 19.07
TB15B.1.18 ‐28.98 27.14 27.86 20.41 ‐12.30 6.83 ‐ ‐ ‐ ‐ ‐ ‐ ‐13.72 23.65 11.00 3.32 ‐8.97 3.06 ‐17.44 38.12 ‐2.85 4.81 11.54 6.84 ‐27.74 31.03 36.15 23.66 ‐8.06 11.01
Mean ‐1.67 ‐5.32 6.69 ‐2.33 ‐5.55 ‐1.64 ‐ ‐ ‐ ‐ ‐ ‐ ‐1.34 ‐6.81 4.52 ‐6.37 ‐0.60 ‐2.12 4.70 6.02 20.18 11.38 5.39 9.53 ‐2.60 ‐4.90 6.35 ‐1.38 ‐1.52 ‐0.81
0 < %Difference ≤ +20
%Difference > +20
%Difference < 0
DIFFERENCE IN
CONCENTRATION
(2015‐2011, in mg/Kg)
Al As B Ba Be
E D C B A Sum E D C B A Sum E D C B A Sum E D C B A Sum E D C B A Sum
TB15B.1.1 855.15 ‐1511.91 540.88 ‐2503.25 287.68 ‐2331.45 ‐ ‐ ‐ ‐ ‐ ‐ 0.18 ‐0.94 1.64 ‐1.97 ‐2.13 ‐3.21 6.14 ‐0.53 13.81 ‐22.38 5.90 2.95 0.05 ‐0.12 0.08 ‐0.13 0.10 ‐0.03
TB15B.1.2 ‐47.11 ‐220.85 17.34 ‐3023.20 ‐163.60 ‐3437.42 ‐ ‐ ‐ ‐ ‐ ‐ 0.32 ‐0.23 ‐0.31 ‐3.26 ‐1.07 ‐4.55 0.11 ‐5.73 ‐4.02 58.07 9.81 58.25 0.00 ‐0.04 0.00 ‐0.10 0.08 ‐0.06
TB15B.1.3 269.68 ‐996.39 ‐160.31 ‐816.39 1157.07 ‐546.33 ‐ ‐ ‐ ‐ ‐ ‐ ‐1.48 0.94 ‐1.94 ‐1.13 3.03 ‐0.58 7.17 ‐2.12 0.84 ‐9.20 19.11 15.80 0.01 ‐0.04 ‐0.01 ‐0.02 0.07 0.02
TB15B.1.4 ‐175.25 ‐645.71 373.30 ‐946.39 ‐1961.40 ‐3355.46 ‐ ‐ ‐ ‐ ‐ ‐ 0.63 ‐0.05 2.16 1.57 ‐1.92 2.40 4.69 0.12 30.09 28.65 2.44 65.99 ‐0.01 0.00 0.00 ‐0.06 ‐0.05 ‐0.13
TB15B.1.5 1145.10 ‐7825.86 907.36 1063.27 2735.09 ‐1975.04 ‐ ‐ ‐ ‐ ‐ ‐ 0.96 ‐4.96 0.06 0.00 3.16 ‐0.77 2.86 ‐47.41 46.03 18.55 23.07 43.10 0.03 ‐0.45 0.04 0.06 0.19 ‐0.13
TB15B.1.6 901.18 ‐1739.79 ‐114.58 ‐250.63 ‐1261.97 ‐2465.80 ‐ ‐ ‐ ‐ ‐ ‐ 0.32 ‐3.02 ‐0.99 ‐1.23 1.86 ‐3.06 ‐29.11 ‐25.45 0.12 9.53 ‐14.51 ‐59.43 0.02 ‐0.08 ‐0.01 0.01 ‐0.16 ‐0.22
TB15B.1.7 ‐1398.87 ‐187.92 ‐304.40 2505.80 ‐1050.48 ‐435.88 ‐ ‐ ‐ ‐ ‐ ‐ ‐1.97 ‐1.85 1.27 0.85 ‐1.58 ‐3.27 6.41 ‐2.11 17.53 21.36 ‐10.82 32.37 ‐0.03 ‐0.01 ‐0.02 0.15 ‐0.04 0.05
TB15B.1.8 ‐96.56 ‐382.93 96.49 2162.34 ‐925.60 853.74 ‐ ‐ ‐ ‐ ‐ ‐ ‐0.77 ‐1.24 ‐0.17 1.08 ‐0.75 ‐1.86 0.10 4.06 12.48 35.52 0.14 52.29 0.02 0.01 0.03 0.09 ‐0.05 0.10
TB15B.1.9 453.07 ‐3221.90 579.71 ‐636.82 ‐474.16 ‐3300.11 ‐ ‐ ‐ ‐ ‐ ‐ 0.66 ‐3.24 0.54 ‐1.46 ‐0.39 ‐3.89 9.29 ‐40.51 8.18 ‐4.83 4.01 ‐23.86 0.04 ‐0.19 0.02 ‐0.02 ‐0.07 ‐0.21
TB15B.1.10 306.97 333.85 1198.95 25.47 ‐532.29 1332.95 ‐ ‐ ‐ ‐ ‐ ‐ 1.31 1.59 1.29 ‐0.07 ‐0.25 3.86 5.99 ‐7.57 71.12 7.01 15.73 92.28 0.00 0.04 0.05 0.00 ‐0.03 0.06
TB15B.1.11 63.89 ‐1689.77 19.93 ‐1605.42 540.56 ‐2670.81 ‐ ‐ ‐ ‐ ‐ ‐ ‐2.33 ‐1.70 ‐0.57 ‐1.55 0.16 ‐5.99 0.03 ‐18.04 4.36 ‐18.52 29.77 ‐2.39 0.02 ‐0.06 0.01 ‐0.10 0.06 ‐0.07
TB15B.1.12 236.69 417.25 565.99 ‐71.23 ‐634.87 513.83 ‐ ‐ ‐ ‐ ‐ ‐ 0.96 ‐0.07 ‐1.48 0.10 ‐0.88 ‐1.37 13.23 ‐0.14 3.61 ‐5.43 ‐3.69 7.58 ‐0.02 0.01 0.01 ‐0.02 ‐0.05 ‐0.06
TB15B.1.13 161.54 ‐408.04 744.85 ‐626.14 163.97 36.17 ‐ ‐ ‐ ‐ ‐ ‐ ‐2.36 ‐1.37 1.14 ‐1.36 ‐0.08 ‐4.03 13.58 ‐5.59 3.09 ‐3.94 5.57 12.70 0.05 ‐0.03 0.01 ‐0.03 0.01 0.01
TB15B.1.14 ‐1325.36 ‐928.44 ‐268.94 ‐1940.86 ‐857.87 ‐5321.47 ‐ ‐ ‐ ‐ ‐ ‐ 0.27 0.38 1.47 0.74 ‐0.82 2.05 9.70 6.90 ‐1.25 ‐22.09 ‐5.99 ‐12.73 ‐0.10 ‐0.07 ‐0.03 ‐0.11 ‐0.04 ‐0.35
TB15B.1.15 ‐817.72 500.83 ‐1107.99 ‐1723.95 ‐2106.07 ‐5254.91 ‐ ‐ ‐ ‐ ‐ ‐ ‐1.42 0.65 ‐0.03 ‐0.64 ‐1.04 ‐2.47 6.23 6.02 14.17 1.70 ‐11.19 16.94 ‐0.05 0.00 ‐0.06 ‐0.08 ‐0.11 ‐0.30
TB15B.1.16 235.86 ‐279.00 728.13 226.77 ‐1485.07 ‐573.31 ‐ ‐ ‐ ‐ ‐ ‐ 2.30 ‐1.06 ‐0.45 ‐1.34 ‐1.60 ‐2.15 8.07 ‐1.89 6.89 ‐2.47 ‐13.23 ‐2.63 ‐0.11 ‐0.05 0.01 0.01 ‐0.06 ‐0.21
TB15B.1.17 ‐1597.73 2356.26 ‐181.48 ‐619.41 101.76 59.40 ‐ ‐ ‐ ‐ ‐ ‐ ‐0.06 0.72 ‐1.34 ‐1.11 2.26 0.46 2.72 51.30 ‐5.32 ‐15.00 9.58 43.29 ‐0.09 0.13 ‐0.01 ‐0.05 0.04 0.02
TB15B.1.18 ‐4284.75 2096.46 2064.72 1091.61 ‐1043.94 ‐75.90 ‐ ‐ ‐ ‐ ‐ ‐ ‐1.66 2.46 1.16 0.23 ‐0.95 1.23 ‐19.74 18.61 ‐2.08 3.59 7.81 8.20 ‐0.21 0.12 0.13 0.06 ‐0.04 0.06
Sum ‐5114.24 ‐14333.88 5699.96 ‐7688.42 ‐7511.22 ‐28947.80 ‐ ‐ ‐ ‐ ‐ ‐ ‐4.15 ‐12.98 3.45 ‐10.55 ‐2.99 ‐27.22 47.47 ‐70.08 219.66 80.13 73.50 350.68 ‐0.39 ‐0.84 0.26 ‐0.33 ‐0.13 ‐1.44
Mean ‐284.12 ‐796.33 316.66 ‐427.13 ‐417.29 ‐1608.21 ‐ ‐ ‐ ‐ ‐ ‐ ‐0.23 ‐0.72 0.19 ‐0.59 ‐0.17 ‐1.51 2.64 ‐3.89 12.20 4.45 4.08 19.48 ‐0.02 ‐0.05 0.01 ‐0.02 ‐0.01 ‐0.08
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% DIFFERENCE
IN CONCENTRATION
(2015 vs. 2011)
TB15B.1.1
TB15B.1.2
TB15B.1.3
TB15B.1.4
TB15B.1.5
TB15B.1.6
TB15B.1.7
TB15B.1.8
TB15B.1.9
TB15B.1.10
TB15B.1.11
TB15B.1.12
TB15B.1.13
TB15B.1.14
TB15B.1.15
TB15B.1.16
TB15B.1.17
TB15B.1.18
Mean
0 < %Difference ≤ +20
%Difference > +20
%Difference < 0
DIFFERENCE IN
CONCENTRATION
(2015‐2011, in mg/Kg)
TB15B.1.1
TB15B.1.2
TB15B.1.3
TB15B.1.4
TB15B.1.5
TB15B.1.6
TB15B.1.7
TB15B.1.8
TB15B.1.9
TB15B.1.10
TB15B.1.11
TB15B.1.12
TB15B.1.13
TB15B.1.14
TB15B.1.15
TB15B.1.16
TB15B.1.17
TB15B.1.18
Sum
Mean
Ca Cd Co Cr Cu
E D C B A Mean E D C B A Mean E D C B A Mean E D C B A Mean E D C B A Mean
5.42 10.99 ‐4.88 23.28 ‐21.06 2.75 7.58 ‐21.91 19.76 ‐9.00 ‐0.67 ‐0.85 ‐ ‐ ‐ ‐ ‐ 1.76 ‐4.08 46.40 ‐16.06 3.80 6.36 ‐6.03 0.08 43.63 ‐24.30 37.53 10.18
13.83 23.32 16.40 ‐13.50 ‐26.13 2.79 ‐0.90 1.32 ‐4.31 ‐16.08 ‐4.51 ‐4.90 ‐ ‐ ‐ ‐ ‐ ‐3.40 ‐14.28 ‐7.45 ‐19.40 5.74 ‐7.76 4.36 ‐1.34 3.28 ‐2.61 ‐11.91 ‐1.65
‐2.90 21.22 3.41 7.59 22.25 10.32 ‐2.41 13.54 ‐11.14 ‐2.01 28.16 5.23 ‐ ‐ ‐ ‐ 169.16 169.16 ‐0.65 ‐5.49 6.85 ‐2.05 25.11 4.75 ‐10.66 16.64 ‐3.57 6.54 13.20 4.43
22.82 8.91 30.17 16.92 12.69 18.30 3.38 6.41 49.80 23.40 ‐12.50 14.10 ‐ ‐ ‐ ‐ ‐ 4.84 29.36 409.12 184.37 ‐19.96 121.55 20.54 24.49 231.12 217.94 ‐6.67 97.49
8.68 343.60 6.36 ‐22.83 ‐44.78 58.21 6.54 ‐50.38 8.20 14.69 30.16 1.84 ‐ ‐ ‐ ‐ ‐ 51.60 ‐51.66 34.94 36.16 24.83 19.18 3.06 ‐29.74 31.20 40.95 46.84 18.46
‐6.32 68.39 ‐1.04 ‐15.01 117.77 32.76 ‐7.05 ‐14.05 ‐1.17 ‐0.46 10.63 ‐2.42 ‐ ‐ ‐ ‐ ‐ ‐3.42 ‐9.29 9.09 ‐9.36 1.05 ‐2.39 ‐10.54 ‐13.93 15.81 29.52 3.93 4.96
‐43.43 ‐8.98 21.75 ‐28.18 7.56 ‐10.26 ‐4.73 ‐6.69 7.94 49.68 ‐8.58 7.52 ‐ ‐ ‐ ‐ ‐ ‐8.45 81.06 164.46 7.14 ‐24.26 43.99 ‐4.67 3.80 148.17 34.74 ‐6.57 35.09
17.92 13.42 ‐3.18 ‐32.80 7.73 0.62 2.01 1.68 1.45 24.12 ‐0.94 5.66 ‐ ‐ ‐ ‐ ‐ 2.76 10.65 27.41 15.02 54.61 22.09 9.17 30.90 33.26 68.28 ‐10.90 26.14
‐30.85 69.08 ‐14.17 ‐3.46 7.29 5.58 11.41 ‐33.54 2.91 ‐9.52 ‐8.27 ‐7.40 ‐ ‐ ‐ ‐ ‐ 25.74 ‐34.84 ‐7.57 ‐27.88 ‐0.69 ‐9.05 32.87 ‐30.75 14.89 ‐12.62 ‐2.48 0.38
‐7.41 20.48 19.90 4.09 ‐24.71 2.47 0.95 22.76 26.13 12.23 ‐2.44 11.92 ‐ ‐ ‐ ‐ ‐ ‐22.62 61.21 41.64 38.36 ‐5.29 22.66 8.68 78.38 31.15 7.51 15.55 28.25
‐19.30 38.15 ‐15.66 51.64 ‐24.36 6.09 ‐15.61 ‐8.43 ‐0.26 ‐18.52 1.79 ‐8.21 ‐ ‐ ‐ ‐ ‐ ‐41.12 ‐18.65 24.68 3.43 ‐2.52 ‐6.84 ‐26.06 2.15 16.39 2.86 1.23 ‐0.69
‐22.09 1.24 0.35 10.40 1.19 ‐1.78 3.33 5.93 106.58 6.61 ‐10.23 22.44 ‐ ‐ ‐ ‐ ‐ 39.53 3.60 0.98 20.45 ‐12.39 10.44 29.86 6.95 ‐15.33 ‐12.85 ‐24.98 ‐3.27
‐44.93 4.88 85.96 24.42 ‐25.65 8.94 ‐3.19 ‐4.22 22.16 ‐4.40 1.77 2.42 ‐ ‐ ‐ ‐ ‐ 12.21 ‐10.59 ‐23.54 ‐13.86 3.40 ‐6.47 24.25 0.08 11.60 ‐4.06 23.61 11.10
70.50 82.99 23.40 83.64 15.25 55.16 ‐4.87 18.86 16.13 0.38 ‐5.01 5.10 ‐ ‐ ‐ ‐ ‐ 16.38 169.24 80.37 76.95 ‐8.79 66.83 ‐5.30 214.96 74.09 124.90 ‐3.22 81.08
‐15.75 12.71 48.34 49.22 16.89 22.28 ‐7.70 1.82 ‐2.45 ‐8.32 ‐19.32 ‐7.19 ‐ ‐ ‐ ‐ ‐ ‐20.20 8.51 38.08 ‐42.15 ‐15.96 ‐6.34 14.56 19.89 10.78 ‐8.15 ‐7.12 5.99
24.39 8.38 6.31 3.64 19.37 12.42 11.87 ‐17.27 13.94 0.14 ‐12.99 ‐0.86 ‐ ‐ ‐ ‐ ‐ 38.39 ‐22.51 ‐21.90 12.06 ‐25.29 ‐3.85 27.41 ‐9.89 7.81 8.27 ‐21.78 2.36
64.03 ‐48.97 ‐18.42 31.92 12.08 8.13 1.01 15.91 ‐8.99 ‐4.04 0.56 0.89 4.73 ‐ ‐ ‐ ‐ 4.73 ‐0.85 61.79 ‐37.80 ‐5.96 13.76 6.19 29.44 122.22 32.60 0.62 47.31 46.44
74.92 ‐25.91 ‐8.94 ‐23.23 ‐3.63 2.64 ‐16.38 26.89 19.97 13.86 ‐12.14 6.44 76.18 4.44 ‐ ‐ ‐ 40.31 ‐25.70 35.69 24.32 22.78 ‐4.39 10.54 3.16 24.01 43.02 38.84 17.19 25.25
6.09 35.77 10.89 9.32 3.88 13.19 ‐0.82 ‐2.30 14.81 4.04 ‐1.36 2.87 40.46 4.44 ‐ ‐ 169.16 71.40 3.71 16.10 45.00 15.56 0.71 16.22 8.00 25.49 40.55 28.69 6.15 21.78
Ca Cd Co Cr Cu
E D C B A Sum E D C B A Sum E D C B A Sum E D C B A Sum E D C B A Sum
317.15 2676.51 ‐2205.14 8895.13 ‐5172.69 4510.95 0.45 ‐0.66 0.67 ‐0.46 ‐0.04 ‐0.03 ‐ ‐ ‐ ‐ ‐ ‐ 0.32 ‐0.57 5.21 ‐2.67 0.60 2.89 ‐1.34 0.01 5.09 ‐6.04 10.36 8.08
640.62 8842.22 5863.41 ‐5445.92 ‐5438.81 4461.52 ‐0.06 0.04 ‐0.08 ‐0.98 ‐0.14 ‐1.23 ‐ ‐ ‐ ‐ ‐ ‐ ‐0.71 ‐1.56 ‐0.78 ‐3.71 0.85 ‐5.91 0.95 ‐0.19 0.43 ‐0.57 ‐2.50 ‐1.87
‐368.87 7582.57 1322.35 2872.65 4215.71 15624.41 ‐0.15 0.45 ‐0.35 ‐0.05 1.34 1.23 ‐ ‐ ‐ ‐ 2.46 2.46 ‐0.14 ‐0.57 0.76 ‐0.19 3.84 3.70 ‐2.78 2.32 ‐0.53 0.89 3.03 2.92
1084.59 4254.92 15537.88 10445.78 3095.99 34419.17 0.14 0.21 1.13 1.01 ‐0.66 1.83 ‐ ‐ ‐ ‐ ‐ ‐ 0.89 3.60 41.22 25.56 ‐4.04 67.22 4.02 4.45 33.88 41.33 ‐1.66 82.01
348.78 45877.02 3530.02 ‐12259.59 ‐18214.59 19281.64 0.34 ‐2.15 0.17 0.34 0.88 ‐0.42 ‐ ‐ ‐ ‐ ‐ ‐ 10.13 ‐10.35 3.64 3.30 3.30 10.01 0.67 ‐6.68 4.68 5.42 8.69 12.78
‐610.21 4004.65 ‐419.67 ‐7035.00 24794.37 20734.14 ‐0.54 ‐0.65 ‐0.03 ‐0.01 0.46 ‐0.77 ‐ ‐ ‐ ‐ ‐ ‐ ‐0.96 ‐1.71 0.98 ‐1.32 0.19 ‐2.82 ‐5.76 ‐1.88 2.30 4.03 1.24 ‐0.08
‐5374.55 ‐4131.03 12469.28 ‐18956.71 2941.30 ‐13051.71 ‐0.25 ‐0.19 0.23 1.19 ‐0.38 0.60 ‐ ‐ ‐ ‐ ‐ ‐ ‐1.61 10.10 27.15 0.97 ‐5.48 31.14 ‐0.82 0.70 26.07 5.27 ‐1.71 29.51
862.96 5676.86 ‐1601.60 ‐21047.48 2979.44 ‐13129.81 0.10 0.04 0.04 0.50 ‐0.04 0.64 ‐ ‐ ‐ ‐ ‐ ‐ 0.47 1.02 2.45 1.47 8.23 13.64 1.47 4.26 4.35 7.05 ‐3.01 14.13
‐12702.16 28749.13 ‐8023.51 ‐2046.74 2886.11 8862.84 0.52 ‐1.14 0.07 ‐0.25 ‐0.35 ‐1.16 ‐ ‐ ‐ ‐ ‐ ‐ 3.87 ‐4.31 ‐0.77 ‐3.72 ‐0.10 ‐5.04 8.16 ‐5.21 1.89 ‐1.79 ‐0.65 2.41
‐3165.76 11883.19 14404.16 2576.90 ‐13102.65 12595.84 0.05 0.47 0.53 0.26 ‐0.10 1.21 ‐ ‐ ‐ ‐ ‐ ‐ ‐5.59 4.66 3.84 4.12 ‐0.85 6.18 2.57 7.40 3.17 0.85 3.40 17.39
‐5407.20 11245.33 ‐9255.39 19588.94 ‐9409.78 6761.90 ‐0.78 ‐0.27 ‐0.01 ‐0.57 0.08 ‐1.55 ‐ ‐ ‐ ‐ ‐ ‐ ‐11.98 ‐2.37 2.09 0.37 ‐0.47 ‐12.36 ‐12.37 0.36 2.04 0.39 0.41 ‐9.19
‐6225.92 479.41 135.08 7029.07 453.54 1871.18 0.18 0.15 3.01 0.13 ‐0.43 3.04 ‐ ‐ ‐ ‐ ‐ ‐ 7.06 0.44 0.10 1.24 ‐2.13 6.71 9.12 0.94 ‐3.09 ‐1.57 ‐8.74 ‐3.34
‐21533.49 1811.02 24010.82 9031.44 ‐8834.40 4485.40 ‐0.18 ‐0.14 0.54 ‐0.13 0.08 0.17 ‐ ‐ ‐ ‐ ‐ ‐ 2.38 ‐1.29 ‐3.17 ‐1.53 0.58 ‐3.03 5.50 0.01 1.45 ‐0.54 6.07 12.49
8622.47 29612.41 13923.51 34502.60 5465.50 92126.49 ‐0.28 0.56 0.47 0.01 ‐0.18 0.59 ‐ ‐ ‐ ‐ ‐ ‐ 3.62 19.76 11.10 11.90 ‐1.22 45.15 ‐1.94 32.10 14.92 24.23 ‐0.61 68.71
‐5441.43 4666.82 20318.72 20021.86 9489.08 49055.04 ‐0.39 0.05 ‐0.07 ‐0.23 ‐0.70 ‐1.34 ‐ ‐ ‐ ‐ ‐ ‐ ‐5.13 0.96 4.12 ‐6.80 ‐2.39 ‐9.24 4.11 2.68 1.42 ‐1.22 ‐1.27 5.73
6683.76 4546.88 2649.51 1505.79 8238.04 23623.99 0.67 ‐0.60 0.39 0.00 ‐0.39 0.08 ‐ ‐ ‐ ‐ ‐ ‐ 7.04 ‐2.70 ‐2.90 1.37 ‐2.91 ‐0.10 9.62 ‐1.60 1.17 1.09 ‐3.77 6.51
6303.33 ‐40242.62 ‐13715.26 13847.21 2376.73 ‐31430.61 0.06 0.39 ‐0.17 ‐0.12 0.03 0.18 0.06 ‐ ‐ ‐ ‐ 0.06 ‐0.19 4.41 ‐3.05 ‐0.63 2.44 2.97 7.66 11.01 1.91 0.09 12.21 32.87
11040.97 ‐16588.66 ‐3769.67 ‐8741.46 ‐1306.83 ‐19365.64 ‐1.16 1.21 0.84 0.45 ‐0.60 0.74 1.79 0.12 ‐ ‐ ‐ 1.91 ‐6.22 5.48 3.56 2.32 ‐0.68 4.45 0.72 4.13 7.73 5.72 4.03 22.33
‐24924.95 110946.64 75174.50 54784.47 5456.08 221436.73 ‐1.28 ‐2.21 7.39 1.08 ‐1.16 3.81 1.85 0.12 ‐ ‐ 2.46 4.43 3.23 24.99 95.56 32.04 ‐0.26 155.57 29.58 54.80 108.88 84.60 25.54 303.40
‐1384.72 6163.70 4176.36 3043.58 303.12 12302.04 ‐0.07 ‐0.12 0.41 0.06 ‐0.06 0.21 0.93 0.12 ‐ ‐ 2.46 1.48 0.18 1.39 5.31 1.78 ‐0.01 8.64 1.64 3.04 6.05 4.70 1.42 16.86
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% DIFFERENCE
IN CONCENTRATION
(2015 vs. 2011)
TB15B.1.1
TB15B.1.2
TB15B.1.3
TB15B.1.4
TB15B.1.5
TB15B.1.6
TB15B.1.7
TB15B.1.8
TB15B.1.9
TB15B.1.10
TB15B.1.11
TB15B.1.12
TB15B.1.13
TB15B.1.14
TB15B.1.15
TB15B.1.16
TB15B.1.17
TB15B.1.18
Mean
0 < %Difference ≤ +20
%Difference > +20
%Difference < 0
DIFFERENCE IN
CONCENTRATION
(2015‐2011, in mg/Kg)
TB15B.1.1
TB15B.1.2
TB15B.1.3
TB15B.1.4
TB15B.1.5
TB15B.1.6
TB15B.1.7
TB15B.1.8
TB15B.1.9
TB15B.1.10
TB15B.1.11
TB15B.1.12
TB15B.1.13
TB15B.1.14
TB15B.1.15
TB15B.1.16
TB15B.1.17
TB15B.1.18
Sum
Mean
Fe K Li Mg Mn
E D C B A Mean E D C B A Mean E D C B A Mean E D C B A Mean E D C B A Mean
10.81 ‐19.91 16.08 ‐12.41 8.80 0.67 ‐5.34 0.23 0.37 ‐38.48 ‐15.10 ‐11.66 ‐ ‐ ‐ ‐ ‐ ‐ ‐2.96 3.56 ‐0.83 14.58 ‐24.93 ‐2.12 28.33 0.88 37.60 ‐7.68 16.59 15.14
‐0.19 ‐1.24 6.12 ‐23.86 4.47 ‐2.94 12.18 ‐13.85 3.33 ‐38.14 ‐10.67 ‐9.43 ‐0.16 ‐ ‐ ‐ ‐ ‐0.16 5.34 27.43 22.74 ‐8.26 ‐28.55 3.74 ‐8.28 ‐0.31 7.71 6.64 10.69 3.29
0.77 10.84 ‐10.87 ‐4.61 22.82 3.79 9.59 ‐7.15 ‐42.16 ‐42.85 8.07 ‐14.90 2.85 ‐ ‐ ‐ ‐ 2.85 ‐9.61 25.74 5.92 10.24 18.84 10.22 6.65 ‐4.82 ‐5.57 ‐6.63 31.39 4.20
2.22 7.94 39.97 0.67 ‐14.03 7.36 7.21 ‐25.79 ‐23.62 ‐5.17 ‐26.07 ‐14.69 ‐ ‐ ‐ ‐ ‐ ‐ 10.53 13.11 25.69 7.36 2.39 11.81 15.73 8.82 ‐20.05 1.20 3.51 1.84
11.46 ‐54.59 8.75 17.21 26.57 1.88 14.86 ‐60.50 9.29 ‐0.50 37.35 0.10 ‐ ‐ ‐ ‐ ‐ ‐ 13.48 259.78 ‐17.55 ‐22.87 ‐37.50 39.07 3.64 ‐40.69 6.95 1.95 10.04 ‐3.62
‐5.08 ‐13.66 3.05 1.42 11.65 ‐0.52 9.54 ‐15.96 ‐42.47 ‐26.03 31.61 ‐8.66 ‐3.07 ‐ ‐ ‐ ‐ ‐3.07 ‐12.51 61.17 1.36 ‐19.86 115.94 29.22 ‐24.83 ‐69.45 7.83 0.38 27.49 ‐11.72
‐2.33 ‐2.43 13.45 57.80 ‐8.97 11.51 ‐22.58 ‐30.47 ‐27.71 29.60 ‐20.63 ‐14.36 ‐ ‐ ‐ ‐ ‐ ‐ ‐43.27 8.80 19.32 ‐16.52 7.70 ‐4.79 42.64 7.06 ‐11.09 16.27 ‐15.01 7.98
‐3.26 3.32 2.89 34.21 ‐2.98 6.83 1.83 ‐32.53 ‐17.82 35.29 ‐7.43 ‐4.13 ‐ ‐ ‐ ‐ ‐ ‐ 15.29 6.03 ‐7.43 ‐34.39 8.18 ‐2.46 0.07 12.17 13.52 40.86 58.80 25.09
6.35 ‐42.10 7.23 ‐12.61 ‐3.53 ‐8.93 19.29 ‐59.95 ‐4.86 ‐17.38 4.63 ‐11.65 ‐ ‐ ‐ ‐ ‐ ‐ ‐19.94 58.71 ‐7.99 ‐5.20 12.42 7.60 68.10 ‐31.32 12.53 ‐5.50 18.92 12.55
‐1.47 24.33 19.19 5.87 ‐11.05 7.37 17.41 ‐8.60 35.31 ‐11.05 ‐11.99 4.22 ‐ ‐ ‐ ‐ ‐ ‐ ‐7.25 24.00 ‐14.20 ‐0.46 ‐21.33 ‐3.85 12.28 ‐0.82 21.03 4.07 15.95 10.50
‐14.30 ‐13.61 ‐0.41 ‐12.17 4.44 ‐7.21 ‐3.82 ‐30.62 ‐5.14 ‐48.70 ‐6.57 ‐18.97 ‐ ‐ ‐ ‐ ‐ ‐ ‐25.93 30.96 ‐21.85 51.86 ‐17.49 3.51 ‐31.70 ‐15.13 ‐16.84 ‐29.72 ‐10.20 ‐20.72
5.27 5.06 9.24 5.21 ‐9.41 3.07 16.22 ‐7.00 ‐32.30 ‐3.21 ‐9.86 ‐7.23 ‐ ‐ ‐ ‐ ‐ ‐ ‐22.36 ‐1.02 ‐1.68 13.54 ‐1.23 ‐2.55 ‐4.45 1.57 ‐0.40 ‐3.76 11.64 0.92
‐4.43 ‐9.16 23.61 ‐3.91 1.56 1.53 ‐17.10 ‐23.39 18.17 ‐39.30 28.31 ‐6.66 ‐ ‐ ‐ ‐ ‐ ‐ ‐33.52 6.70 89.19 21.82 ‐12.93 14.25 5.14 ‐7.92 18.20 2.96 22.02 8.08
‐7.61 12.29 14.35 ‐1.24 ‐7.90 1.98 3.74 ‐29.82 ‐23.28 ‐38.66 ‐36.05 ‐24.82 ‐ ‐ ‐ ‐ ‐ ‐ 53.42 65.34 32.28 86.26 25.91 52.64 4.01 ‐25.04 ‐15.36 ‐35.68 1.72 ‐14.07
‐13.45 9.48 ‐10.01 ‐18.39 ‐20.90 ‐10.66 ‐8.87 ‐6.60 ‐15.86 ‐41.10 ‐33.34 ‐21.16 ‐ ‐ ‐ ‐ ‐ ‐ ‐2.26 9.00 21.22 27.98 23.59 15.91 ‐13.13 12.40 ‐12.69 ‐16.69 ‐10.02 ‐8.03
11.75 ‐17.82 13.20 ‐0.78 ‐14.36 ‐1.60 31.54 ‐11.44 ‐3.98 ‐37.15 ‐45.19 ‐13.24 ‐ ‐ ‐ ‐ ‐ ‐ 9.67 3.34 9.56 6.50 11.85 8.18 32.34 ‐1.31 19.20 ‐8.77 ‐19.31 4.43
‐3.72 23.37 ‐8.07 ‐6.99 2.39 1.40 ‐2.17 74.63 ‐3.90 ‐13.64 1.15 11.21 ‐11.63 ‐ ‐ ‐ ‐ ‐11.63 38.17 ‐46.67 ‐18.58 27.74 13.85 2.90 57.85 68.47 ‐45.61 ‐13.28 14.20 16.33
‐12.30 30.30 25.86 13.91 ‐12.62 9.03 ‐15.73 42.16 30.75 16.30 ‐12.99 12.10 ‐ 41.27 ‐ ‐ ‐ 41.27 56.22 ‐22.42 ‐10.64 ‐20.90 ‐10.67 ‐1.68 12.93 52.79 ‐2.63 41.36 1.97 21.28
‐1.08 ‐2.64 9.65 2.19 ‐1.28 1.36 3.77 ‐13.70 ‐8.10 ‐17.79 ‐6.93 ‐8.55 ‐3.00 41.27 ‐ ‐ ‐ 5.85 1.25 29.64 7.03 7.75 4.78 10.09 11.52 ‐1.81 0.80 ‐0.67 10.58 4.08
Fe K Li Mg Mn
E D C B A Sum E D C B A Sum E D C B A Sum E D C B A Sum E D C B A Sum
1916.31 ‐3226.47 1739.56 ‐2051.53 1361.22 ‐260.91 ‐104.22 2.81 3.23 ‐534.72 ‐198.50 ‐831.40 ‐ ‐ ‐ ‐ ‐ ‐ ‐101.50 478.93 ‐189.60 3050.45 ‐3531.09 ‐292.81 142.20 3.88 115.91 ‐33.11 68.29 297.16
‐42.28 ‐128.89 572.45 ‐5067.53 717.46 ‐3948.78 211.75 ‐159.13 26.12 ‐639.37 ‐118.53 ‐679.17 ‐0.02 ‐ ‐ ‐ ‐ ‐0.02 223.89 5231.80 4025.50 ‐1571.58 ‐3317.62 4591.99 ‐47.97 ‐1.38 35.04 32.22 54.02 71.93
160.49 1150.97 ‐1224.67 ‐455.62 3497.31 3128.47 181.45 ‐71.54 ‐706.79 ‐571.60 93.20 ‐1075.27 0.36 ‐ ‐ ‐ ‐ 0.36 ‐818.65 4383.70 1134.63 1985.61 2018.93 8704.22 33.64 ‐24.28 ‐27.36 ‐30.44 162.40 113.95
461.06 813.14 4104.92 92.16 ‐2484.75 2986.54 129.75 ‐278.92 ‐292.90 ‐44.15 ‐364.99 ‐851.21 ‐ ‐ ‐ ‐ ‐ ‐ 334.53 2761.45 5353.02 2180.83 327.19 10957.02 76.01 39.29 ‐74.64 5.16 17.04 62.86
2355.62 ‐10543.26 819.53 1585.82 3393.94 ‐2388.34 225.98 ‐1055.80 99.18 ‐4.65 345.98 ‐389.30 ‐ ‐ ‐ ‐ ‐ ‐ 383.54 20764.47 ‐3858.76 ‐6152.38 ‐7425.46 3711.41 16.97 ‐216.13 26.10 8.67 48.96 ‐115.44
‐1298.77 ‐2610.40 294.92 138.98 1848.42 ‐1626.86 147.67 ‐198.41 ‐591.85 ‐256.90 273.77 ‐625.72 ‐0.41 ‐ ‐ ‐ ‐ ‐0.41 ‐950.76 2235.20 267.65 ‐4745.89 14014.91 10821.10 ‐381.97 ‐739.67 37.84 1.82 80.56 ‐1001.42
‐492.19 ‐249.99 1436.53 5089.27 ‐1483.80 4299.82 ‐380.04 ‐312.72 ‐274.32 211.61 ‐266.19 ‐1021.67 ‐ ‐ ‐ ‐ ‐ ‐ ‐3416.34 1716.14 4495.50 ‐5065.10 1620.50 ‐649.30 211.24 34.12 ‐36.98 60.73 ‐75.40 193.71
‐655.69 321.64 275.24 2519.71 ‐502.15 1958.76 23.56 ‐315.31 ‐147.60 183.25 ‐77.43 ‐333.53 ‐ ‐ ‐ ‐ ‐ ‐ 555.42 1318.77 ‐1918.60 ‐11006.31 1694.82 ‐9355.91 0.40 50.93 53.96 123.08 266.44 494.81
1114.65 ‐5658.22 652.06 ‐1212.43 ‐550.45 ‐5654.38 168.88 ‐764.29 ‐40.56 ‐127.27 42.02 ‐721.22 ‐ ‐ ‐ ‐ ‐ ‐ ‐4471.32 12818.38 ‐2129.17 ‐1520.38 2659.77 7357.28 261.04 ‐127.50 51.83 ‐21.69 79.13 242.81
‐277.16 1724.79 1419.51 474.65 ‐1812.34 1529.45 180.39 ‐49.52 190.55 ‐78.53 ‐140.98 101.91 ‐ ‐ ‐ ‐ ‐ ‐ ‐1735.72 6992.75 ‐4705.75 ‐146.35 ‐5882.78 ‐5477.85 60.69 ‐2.37 57.98 14.32 59.64 190.25
‐2556.91 ‐1590.07 ‐35.09 ‐1260.20 686.15 ‐4756.11 ‐36.56 ‐368.20 ‐32.54 ‐586.32 ‐64.61 ‐1088.23 ‐ ‐ ‐ ‐ ‐ ‐ ‐4471.04 4938.67 ‐6679.81 9857.38 ‐3764.66 ‐119.46 ‐116.56 ‐86.84 ‐73.83 ‐156.96 ‐37.62 ‐471.81
934.05 465.04 957.85 369.12 ‐1375.81 1350.25 174.15 ‐58.43 ‐439.98 ‐14.73 ‐90.42 ‐429.41 ‐ ‐ ‐ ‐ ‐ ‐ ‐3820.28 ‐203.16 ‐315.02 4505.79 ‐249.83 ‐82.50 ‐16.35 7.31 ‐2.14 ‐11.28 40.56 18.09
‐850.84 ‐1014.36 1866.55 ‐395.85 234.76 ‐159.73 ‐278.23 ‐329.99 119.88 ‐545.18 301.71 ‐731.81 ‐ ‐ ‐ ‐ ‐ ‐ ‐8091.96 1260.16 12008.54 4115.79 ‐2182.41 7110.13 20.39 ‐41.43 65.65 14.25 76.53 135.40
‐1553.69 1291.90 1360.80 ‐125.56 ‐976.12 ‐2.67 45.23 ‐309.31 ‐226.56 ‐357.02 ‐500.13 ‐1347.79 ‐ ‐ ‐ ‐ ‐ ‐ 4268.75 11777.41 7929.15 17302.98 4434.04 45712.33 16.11 ‐124.35 ‐58.58 ‐171.27 8.19 ‐329.90
‐2440.33 900.04 ‐1010.59 ‐1835.30 ‐2566.03 ‐6952.21 ‐98.26 ‐58.82 ‐137.10 ‐389.25 ‐308.96 ‐992.39 ‐ ‐ ‐ ‐ ‐ ‐ ‐408.00 1730.23 4419.55 5872.61 6477.15 18091.54 ‐48.20 54.75 ‐56.92 ‐73.61 ‐29.40 ‐153.38
2195.91 ‐1981.86 1204.48 ‐77.95 ‐1438.74 ‐98.16 283.24 ‐96.93 ‐33.43 ‐467.97 ‐556.01 ‐871.09 ‐ ‐ ‐ ‐ ‐ ‐ 1707.89 903.60 2008.52 1361.78 2607.46 8589.25 125.68 ‐5.03 93.97 ‐47.27 ‐92.48 74.87
‐728.89 1785.92 ‐483.52 ‐697.16 415.08 291.44 ‐27.60 396.32 ‐14.15 ‐110.29 13.93 258.21 ‐1.45 ‐ ‐ ‐ ‐ ‐1.45 2824.83 ‐18937.87 ‐7083.67 6073.96 1586.24 ‐15536.51 163.50 183.01 ‐176.78 ‐56.14 62.48 176.06
‐2943.91 4568.17 3672.19 1470.96 ‐2112.72 4654.69 ‐243.00 526.16 375.22 156.59 ‐174.43 640.53 ‐ 4.62 ‐ ‐ ‐ 4.62 5821.66 ‐6283.77 ‐2333.40 ‐3913.93 ‐2141.77 ‐8851.21 102.77 189.35 ‐11.07 157.01 9.63 447.69
‐4702.56 ‐13981.91 17622.74 ‐1438.46 ‐3148.56 ‐5648.74 604.15 ‐3502.04 ‐2123.59 ‐4176.52 ‐1790.58 ‐10988.58 ‐1.53 4.62 ‐ ‐ ‐ 3.09 ‐12165.06 53886.84 12428.29 22185.24 8945.42 85280.74 619.60 ‐806.34 19.97 ‐184.52 798.93 447.64
‐261.25 ‐776.77 979.04 ‐79.91 ‐174.92 ‐313.82 33.56 ‐194.56 ‐117.98 ‐232.03 ‐99.48 ‐610.48 ‐0.38 4.62 ‐ ‐ ‐ 0.62 ‐675.84 2993.71 690.46 1232.51 496.97 4737.82 34.42 ‐44.80 1.11 ‐10.25 44.39 24.87
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APPENDIX J: Changes in Concentrations of Metals in Bioswale TB15B from 2011 to 2015
% DIFFERENCE
IN CONCENTRATION
(2015 vs. 2011)
TB15B.1.1
TB15B.1.2
TB15B.1.3
TB15B.1.4
TB15B.1.5
TB15B.1.6
TB15B.1.7
TB15B.1.8
TB15B.1.9
TB15B.1.10
TB15B.1.11
TB15B.1.12
TB15B.1.13
TB15B.1.14
TB15B.1.15
TB15B.1.16
TB15B.1.17
TB15B.1.18
Mean
0 < %Difference ≤ +20
%Difference > +20
%Difference < 0
DIFFERENCE IN
CONCENTRATION
(2015‐2011, in mg/Kg)
TB15B.1.1
TB15B.1.2
TB15B.1.3
TB15B.1.4
TB15B.1.5
TB15B.1.6
TB15B.1.7
TB15B.1.8
TB15B.1.9
TB15B.1.10
TB15B.1.11
TB15B.1.12
TB15B.1.13
TB15B.1.14
TB15B.1.15
TB15B.1.16
TB15B.1.17
TB15B.1.18
Sum
Mean
Mo Na Ni P Pb
E D C B A Mean E D C B A Mean E D C B A Mean E D C B A Mean E D C B A Mean
‐ ‐ ‐ ‐ ‐ ‐ ‐10.63 ‐69.72 183.07 ‐2.84 13.48 22.67 3.45 ‐9.67 56.51 ‐7.85 47.73 18.04 ‐12.05 36.23 20.99 ‐11.63 11.89 9.09 1.03 ‐25.41 110.65 ‐13.38 45.72 23.72
‐ ‐ ‐ ‐ ‐ ‐ ‐29.08 ‐9.52 11.84 70.89 21.17 13.06 4.72 ‐7.74 20.35 ‐24.86 9.03 0.30 14.18 ‐2.83 ‐6.97 39.33 ‐0.60 8.62 ‐8.09 ‐4.89 ‐6.83 106.09 ‐19.82 13.29
‐ ‐ ‐ ‐ ‐ ‐ ‐38.41 ‐31.56 ‐25.22 354.59 105.95 73.07 3.43 ‐5.05 ‐15.44 6.13 58.02 9.42 ‐13.74 9.60 8.52 ‐18.10 ‐2.75 ‐3.29 ‐20.90 25.06 ‐2.54 ‐7.96 ‐36.76 ‐8.62
‐ ‐ ‐ ‐ ‐ ‐ ‐50.15 18.32 ‐4.19 11.57 7.85 ‐3.32 37.08 23.91 81.78 2.71 ‐17.08 25.68 18.36 ‐31.59 ‐49.96 42.06 ‐10.56 ‐6.34 12.23 49.86 81.43 49.70 ‐1.52 38.34
‐ ‐ ‐ ‐ ‐ ‐ ‐33.14 ‐82.83 101.75 64.50 69.92 24.04 32.63 ‐54.79 ‐0.73 24.71 57.42 11.85 ‐5.04 ‐9.02 ‐27.41 2.24 ‐0.99 ‐8.04 ‐12.33 ‐62.99 20.75 68.31 64.52 15.65
‐ ‐ ‐ ‐ ‐ ‐ ‐44.32 ‐50.15 ‐48.99 ‐48.92 ‐2.24 ‐38.93 ‐13.78 ‐12.91 14.28 5.26 7.99 0.17 ‐3.55 ‐10.70 ‐10.55 0.69 ‐10.01 ‐6.82 ‐3.56 ‐25.69 8.79 27.49 14.41 4.29
‐ ‐ ‐ ‐ ‐ ‐ ‐29.63 ‐26.46 22.94 63.50 ‐5.30 5.01 ‐9.74 48.58 29.74 97.22 ‐2.76 32.61 ‐4.26 ‐30.00 ‐16.16 0.08 ‐4.80 ‐11.03 ‐88.29 ‐13.62 28.34 18.21 ‐3.20 ‐11.71
‐ ‐ ‐ ‐ ‐ ‐ ‐40.61 ‐64.35 ‐49.10 8.77 37.25 ‐21.61 9.37 9.29 19.59 28.12 10.69 15.41 ‐0.91 ‐17.90 5.15 44.80 0.94 6.41 9.64 0.89 ‐6.73 25.18 ‐25.73 0.65
‐ ‐ ‐ ‐ ‐ ‐ ‐76.98 ‐85.64 ‐42.79 20.43 18.20 ‐33.36 5.13 ‐34.30 0.92 13.00 ‐8.19 ‐4.69 1.86 ‐38.57 15.07 ‐14.10 6.43 ‐5.86 235.13 ‐30.43 7.04 ‐28.45 ‐5.37 35.59
‐ ‐ ‐ ‐ ‐ ‐ ‐45.94 ‐64.21 112.83 ‐66.65 95.36 6.28 ‐6.59 92.08 55.97 34.59 ‐18.26 31.56 13.65 ‐24.02 30.47 15.37 63.47 19.79 ‐3.05 114.95 65.39 24.56 34.89 47.35
‐ ‐ ‐ ‐ ‐ ‐ ‐60.44 ‐77.16 ‐11.50 4.91 108.45 ‐7.15 ‐1.11 13.21 12.74 33.73 7.01 13.12 3.00 ‐25.04 6.05 ‐35.71 2.65 ‐9.81 ‐52.61 ‐20.66 15.96 32.74 ‐22.33 ‐9.38
‐ ‐ ‐ ‐ ‐ ‐ ‐69.87 ‐57.76 ‐51.05 28.59 33.76 ‐23.27 3.74 ‐12.92 ‐0.73 ‐2.59 ‐5.99 ‐3.70 11.99 ‐4.00 ‐5.26 1.43 ‐0.18 0.80 51.99 ‐55.22 4.32 216.98 ‐19.82 39.65
‐7.28 ‐ ‐ ‐ ‐ ‐7.28 ‐68.31 ‐60.94 ‐1.86 3.25 86.07 ‐8.36 3.44 10.14 ‐6.51 33.98 26.40 13.49 5.96 ‐14.34 8.22 ‐19.41 9.89 ‐1.94 60.40 ‐0.15 20.40 ‐0.50 11.91 18.41
‐8.70 ‐ ‐ ‐ ‐ ‐8.70 ‐75.10 ‐8.67 20.82 ‐5.25 243.64 35.09 14.00 45.23 35.23 ‐3.84 27.55 23.63 17.63 ‐41.10 ‐28.60 ‐52.79 ‐16.92 ‐24.36 12.16 36.92 ‐12.25 7.81 9.71 10.87
‐ ‐ ‐ ‐ ‐ ‐ ‐59.99 163.22 28.37 ‐35.17 ‐49.80 9.33 ‐11.67 28.69 3.33 ‐29.94 ‐22.06 ‐6.33 29.49 6.40 ‐26.27 ‐38.80 ‐17.63 ‐9.36 230.73 4.91 12.43 ‐16.71 3.45 46.96
‐ ‐ ‐ ‐ ‐ ‐ ‐64.85 ‐44.96 ‐4.20 157.78 212.41 51.24 18.79 ‐14.18 27.55 ‐22.96 ‐9.85 ‐0.13 7.38 ‐5.55 5.91 ‐22.13 ‐20.66 ‐7.01 5.33 ‐78.38 2.89 ‐10.45 ‐27.58 ‐21.64
‐10.51 ‐ ‐ ‐ ‐ ‐10.51 ‐78.75 56.61 17.22 120.23 64.90 36.04 ‐4.85 50.65 44.37 1.70 27.09 23.79 2.58 69.34 ‐29.21 ‐28.39 13.73 5.61 75.90 153.65 2.88 ‐14.36 20.58 47.73
‐ ‐ ‐ ‐ ‐ ‐ ‐61.83 ‐57.96 46.68 196.70 9.11 26.54 ‐26.49 47.72 37.06 29.75 ‐0.71 17.47 21.09 29.07 ‐23.80 ‐1.61 25.38 10.03 41.26 10.96 2.52 36.34 ‐23.83 13.45
‐8.83 ‐ ‐ ‐ ‐ ‐8.83 ‐52.11 ‐30.76 17.03 52.60 59.45 9.24 3.42 12.11 23.11 12.16 10.78 12.32 5.98 ‐5.78 ‐6.88 ‐5.37 2.74 ‐1.86 30.39 4.43 19.75 28.98 1.07 16.92
Mo Na Ni P Pb
E D C B A Sum E D C B A Sum E D C B A Sum E D C B A Sum E D C B A Sum
‐ ‐ ‐ ‐ ‐ ‐ ‐42.33 ‐265.21 352.39 ‐22.61 124.76 147.00 0.62 ‐1.43 5.81 ‐1.58 8.78 12.20 ‐70.35 147.78 63.82 ‐50.13 50.72 141.84 0.73 ‐8.01 21.92 ‐6.87 28.45 36.21
‐ ‐ ‐ ‐ ‐ ‐ ‐63.44 ‐13.30 16.58 341.95 188.91 470.71 1.09 ‐0.88 1.79 ‐7.27 1.51 ‐3.76 53.16 ‐16.80 ‐43.91 124.34 ‐2.61 114.18 ‐6.14 ‐0.81 ‐1.13 25.39 ‐8.91 8.41
‐ ‐ ‐ ‐ ‐ ‐ ‐102.43 ‐116.59 ‐76.49 346.53 585.71 636.73 0.75 ‐0.54 ‐1.99 0.67 9.68 8.57 ‐81.64 58.60 51.91 ‐113.35 ‐13.35 ‐97.82 ‐15.65 3.65 ‐0.41 ‐1.37 ‐36.17 ‐49.96
‐ ‐ ‐ ‐ ‐ ‐ ‐627.59 207.51 ‐59.21 86.94 93.82 ‐298.53 6.13 2.59 7.74 0.47 ‐3.61 13.32 80.21 ‐174.46 ‐320.82 131.82 ‐46.38 ‐329.64 7.06 8.18 11.91 7.46 ‐0.88 33.73
‐ ‐ ‐ ‐ ‐ ‐ ‐892.23 ‐2014.83 987.25 325.65 362.01 ‐1232.16 6.04 ‐11.54 ‐0.07 2.49 7.14 4.06 ‐23.17 ‐34.93 ‐149.47 11.89 ‐4.28 ‐199.97 ‐7.57 ‐27.19 2.97 10.34 27.29 5.83
‐ ‐ ‐ ‐ ‐ ‐ ‐652.01 ‐855.06 ‐254.26 ‐271.23 ‐30.37 ‐2062.93 ‐4.59 ‐2.12 1.33 0.59 1.78 ‐3.02 ‐16.03 ‐45.76 ‐70.64 4.29 ‐39.35 ‐167.50 ‐11.28 ‐6.14 1.46 3.89 10.29 ‐1.77
‐ ‐ ‐ ‐ ‐ ‐ ‐221.89 ‐307.64 243.84 278.67 ‐49.77 ‐56.78 ‐2.00 5.05 3.02 8.59 ‐0.58 14.09 ‐15.91 ‐211.93 ‐76.16 0.35 ‐21.17 ‐324.81 ‐229.37 ‐2.29 4.72 2.58 ‐2.94 ‐227.30
‐ ‐ ‐ ‐ ‐ ‐ ‐94.81 ‐420.10 ‐232.72 22.95 253.87 ‐470.81 1.62 0.85 1.79 2.14 1.85 8.25 ‐3.77 ‐111.05 21.14 157.46 3.81 67.59 3.87 0.12 ‐0.96 2.84 ‐24.81 ‐18.95
‐ ‐ ‐ ‐ ‐ ‐ ‐709.13 ‐809.78 ‐219.88 44.05 131.79 ‐1562.95 1.08 ‐4.97 0.09 1.45 ‐1.55 ‐3.91 6.81 ‐211.48 66.55 ‐63.86 21.93 ‐180.06 112.80 ‐5.19 0.92 ‐4.52 ‐4.67 99.34
‐ ‐ ‐ ‐ ‐ ‐ ‐273.33 ‐383.59 708.02 ‐523.87 442.09 ‐30.67 ‐1.60 6.71 3.79 3.14 ‐3.75 8.29 46.64 ‐91.96 108.86 63.79 198.81 326.15 ‐4.13 11.60 5.89 2.78 15.14 31.27
‐ ‐ ‐ ‐ ‐ ‐ ‐488.04 ‐522.28 ‐26.70 10.35 713.70 ‐312.97 ‐0.30 1.38 1.01 3.47 1.33 6.89 13.09 ‐208.47 22.33 ‐229.66 11.50 ‐391.20 ‐89.05 ‐5.05 1.89 5.37 ‐22.37 ‐109.21
‐ ‐ ‐ ‐ ‐ ‐ ‐691.63 ‐194.96 ‐185.32 48.48 214.48 ‐808.95 0.84 ‐1.42 ‐0.08 ‐0.20 ‐1.03 ‐1.89 48.91 ‐22.94 ‐36.95 4.63 ‐0.84 ‐7.18 43.25 ‐20.81 0.73 24.34 ‐18.19 29.32
‐0.19 ‐ ‐ ‐ ‐ ‐0.19 ‐404.10 ‐289.37 ‐4.44 8.27 727.00 37.36 0.82 1.09 ‐0.62 3.18 4.43 8.90 22.72 ‐107.34 36.59 ‐125.35 45.67 ‐127.71 24.33 ‐0.03 2.77 ‐0.08 7.03 34.01
‐0.24 ‐ ‐ ‐ ‐ ‐0.24 ‐566.74 ‐66.15 155.81 ‐30.70 673.26 165.48 3.14 4.24 3.58 ‐0.43 3.52 14.04 65.69 ‐279.67 ‐140.74 ‐351.01 ‐110.52 ‐816.25 12.52 5.83 ‐2.74 1.31 2.59 19.50
‐ ‐ ‐ ‐ ‐ ‐ ‐413.07 447.77 159.04 ‐177.06 ‐604.47 ‐587.78 ‐2.87 2.79 0.33 ‐3.60 ‐3.41 ‐6.76 108.56 36.21 ‐152.98 ‐242.64 ‐59.33 ‐310.17 159.64 0.79 1.78 ‐2.79 1.28 160.70
‐ ‐ ‐ ‐ ‐ ‐ ‐369.80 ‐159.85 ‐13.21 189.92 387.51 34.57 4.02 ‐1.43 2.67 ‐2.84 ‐0.93 1.50 28.73 ‐27.34 32.81 ‐142.67 ‐137.01 ‐245.48 10.68 ‐54.10 0.50 ‐1.77 ‐6.29 ‐50.98
‐0.32 ‐ ‐ ‐ ‐ ‐0.32 ‐940.51 113.87 25.40 273.45 625.94 98.15 ‐1.17 3.34 2.09 0.16 4.90 9.31 10.35 234.23 ‐87.21 ‐172.86 58.44 42.95 43.32 12.74 0.19 ‐2.61 15.37 69.01
‐ ‐ ‐ ‐ ‐ ‐ ‐711.92 ‐291.56 164.34 558.25 107.74 ‐173.16 ‐7.61 10.02 6.19 2.99 ‐0.12 11.47 55.09 76.36 ‐131.21 ‐10.11 104.58 94.71 23.89 2.29 0.78 10.73 ‐21.18 16.51
‐0.75 ‐ ‐ ‐ ‐ ‐0.75 ‐8265.00 ‐5941.12 1740.46 1509.99 4947.97 ‐6007.69 6.02 13.73 38.46 13.40 29.91 101.53 329.09 ‐990.94 ‐806.07 ‐1003.09 60.63 ‐2410.38 78.90 ‐84.44 53.18 77.00 ‐38.98 85.67
‐0.25 ‐ ‐ ‐ ‐ ‐0.25 ‐459.17 ‐330.06 96.69 83.89 274.89 ‐333.76 0.33 0.76 2.14 0.74 1.66 5.64 18.28 ‐55.05 ‐44.78 ‐55.73 3.37 ‐133.91 4.38 ‐4.69 2.95 4.28 ‐2.17 4.76
101
APPENDIX J: Changes in Concentrations of Metals in Bioswale TB15B from 2011 to 2015
% DIFFERENCE
IN CONCENTRATION
(2015 vs. 2011)
TB15B.1.1
TB15B.1.2
TB15B.1.3
TB15B.1.4
TB15B.1.5
TB15B.1.6
TB15B.1.7
TB15B.1.8
TB15B.1.9
TB15B.1.10
TB15B.1.11
TB15B.1.12
TB15B.1.13
TB15B.1.14
TB15B.1.15
TB15B.1.16
TB15B.1.17
TB15B.1.18
Mean
0 < %Difference ≤ +20
%Difference > +20
%Difference < 0
DIFFERENCE IN
CONCENTRATION
(2015‐2011, in mg/Kg)
TB15B.1.1
TB15B.1.2
TB15B.1.3
TB15B.1.4
TB15B.1.5
TB15B.1.6
TB15B.1.7
TB15B.1.8
TB15B.1.9
TB15B.1.10
TB15B.1.11
TB15B.1.12
TB15B.1.13
TB15B.1.14
TB15B.1.15
TB15B.1.16
TB15B.1.17
TB15B.1.18
Sum
Mean
S Sb Se Si Sn
E D C B A Mean E D C B A Mean E D C B A Mean E D C B A Mean E D C B A Mean
‐12.40 6.70 44.14 ‐9.77 ‐23.82 0.97 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 7.35 6.45 ‐15.63 ‐13.26 ‐11.67 ‐5.35 ‐ ‐ ‐ ‐ ‐ ‐
19.26 5.51 ‐10.13 74.30 ‐15.88 14.61 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 7.97 16.04 ‐1.85 ‐16.58 ‐8.09 ‐0.50 ‐ ‐ ‐ ‐ ‐ ‐
‐21.91 16.76 4.93 ‐14.56 10.31 ‐0.89 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐7.04 ‐3.53 ‐1.44 ‐15.82 ‐15.60 ‐8.69 ‐ ‐ ‐ ‐ ‐ ‐
22.85 ‐28.27 66.24 34.19 ‐23.53 14.30 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐1.33 ‐22.54 2.72 5.00 ‐11.05 ‐5.44 ‐ ‐ ‐ ‐ ‐ ‐
‐0.14 ‐29.95 ‐17.30 ‐7.25 20.82 ‐6.76 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐3.85 ‐7.71 ‐3.04 6.95 6.73 ‐0.18 ‐ ‐ ‐ ‐ ‐ ‐
‐1.10 ‐20.63 ‐12.72 5.93 107.93 15.88 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 10.37 ‐4.00 9.77 ‐19.38 8.84 1.12 ‐ ‐ ‐ ‐ ‐ ‐
‐5.39 ‐31.18 ‐5.39 ‐23.95 ‐2.80 ‐13.74 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐17.41 ‐8.35 ‐5.49 ‐10.70 ‐11.99 ‐10.79 ‐ ‐ ‐ ‐ ‐ ‐
‐1.08 ‐7.85 15.30 64.04 2.33 14.55 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 2.23 ‐8.31 ‐3.63 35.82 1.01 5.43 ‐ ‐ ‐ ‐ ‐ ‐
‐28.82 ‐73.00 21.97 ‐15.90 ‐27.22 ‐24.59 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐2.57 ‐18.61 4.68 ‐14.07 4.99 ‐5.12 ‐ ‐ ‐ ‐ ‐ ‐
‐23.48 69.02 39.18 6.15 10.01 20.18 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 0.81 4.75 16.83 ‐2.10 6.65 5.39 ‐ ‐ ‐ ‐ ‐ ‐
20.46 ‐9.30 8.09 ‐24.06 ‐6.83 ‐2.33 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 1.40 ‐9.64 ‐2.62 ‐6.37 ‐5.36 ‐4.52 ‐ ‐ ‐ ‐ ‐ ‐
‐16.58 3.15 1.23 ‐7.09 ‐8.60 ‐5.58 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 7.17 16.41 ‐0.16 25.43 ‐2.92 9.18 ‐ ‐ ‐ ‐ ‐ ‐
‐54.71 ‐7.09 3.71 ‐11.77 85.37 3.10 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 6.21 1.80 47.14 7.23 ‐1.88 12.10 ‐ ‐ ‐ ‐ ‐ ‐
45.62 37.52 15.68 ‐9.27 2.48 18.41 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐5.21 0.81 ‐2.80 29.91 1.34 4.81 ‐ ‐ ‐ ‐ ‐ ‐
‐42.67 6.29 17.73 ‐24.97 ‐22.57 ‐13.24 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 1.84 24.42 ‐2.92 ‐14.50 3.96 2.56 ‐ ‐ ‐ ‐ ‐ ‐
‐60.74 ‐5.16 ‐14.44 ‐8.76 ‐8.30 ‐19.48 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 4.12 9.25 9.82 ‐5.49 ‐24.37 ‐1.33 ‐ ‐ ‐ ‐ ‐ ‐
13.55 93.10 ‐4.62 ‐29.02 22.13 19.03 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐1.09 41.33 10.69 ‐1.30 ‐2.07 9.51 ‐ ‐ ‐ ‐ ‐ ‐
38.06 2.99 ‐24.05 3.94 ‐29.36 ‐1.68 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐14.82 6.50 ‐0.39 ‐3.71 ‐5.26 ‐3.54 ‐ ‐ ‐ ‐ ‐ ‐
‐6.07 1.59 8.31 0.12 5.14 1.82 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐0.21 2.50 3.43 ‐0.72 ‐3.71 0.26 ‐ ‐ ‐ ‐ ‐ ‐
S Sb Se Si Sn
E D C B A Sum E D C B A Sum E D C B A Sum E D C B A Sum E D C B A Sum
‐93.17 25.91 117.88 ‐42.55 ‐142.80 ‐134.74 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 115.09 91.91 ‐230.55 ‐207.18 ‐186.32 ‐417.06 ‐ ‐ ‐ ‐ ‐ ‐
93.28 22.29 ‐45.12 172.63 ‐63.70 179.39 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 125.00 217.42 ‐23.83 ‐262.31 ‐129.22 ‐72.94 ‐ ‐ ‐ ‐ ‐ ‐
‐174.60 68.47 20.35 ‐63.91 46.71 ‐102.98 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐102.47 ‐44.21 ‐21.71 ‐249.64 ‐249.24 ‐667.28 ‐ ‐ ‐ ‐ ‐ ‐
112.30 ‐161.06 259.33 171.85 ‐123.87 258.54 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐25.95 ‐359.78 49.07 71.54 ‐150.32 ‐415.44 ‐ ‐ ‐ ‐ ‐ ‐
‐0.74 ‐123.65 ‐79.41 ‐32.79 75.66 ‐160.92 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐55.06 ‐117.42 ‐46.12 100.94 127.03 9.37 ‐ ‐ ‐ ‐ ‐ ‐
‐6.52 ‐84.28 ‐65.54 25.80 578.24 447.70 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 130.20 ‐57.66 118.71 ‐285.42 112.76 18.59 ‐ ‐ ‐ ‐ ‐ ‐
‐18.54 ‐208.81 ‐29.88 ‐114.55 ‐17.04 ‐388.81 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐256.33 ‐116.18 ‐70.28 ‐158.66 ‐177.58 ‐779.02 ‐ ‐ ‐ ‐ ‐ ‐
‐4.87 ‐33.73 53.95 168.24 15.91 199.50 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 30.86 ‐118.34 ‐52.02 376.42 13.50 250.41 ‐ ‐ ‐ ‐ ‐ ‐
‐253.23 ‐789.39 72.06 ‐65.51 ‐203.64 ‐1239.72 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐36.60 ‐268.72 66.74 ‐211.06 67.33 ‐382.31 ‐ ‐ ‐ ‐ ‐ ‐
‐257.93 171.64 95.11 18.24 62.88 89.93 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 11.76 51.31 198.51 ‐27.65 88.70 322.62 ‐ ‐ ‐ ‐ ‐ ‐
118.74 ‐51.60 23.93 ‐102.03 ‐39.06 ‐50.02 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 18.50 ‐131.77 ‐30.70 ‐84.53 ‐82.16 ‐310.66 ‐ ‐ ‐ ‐ ‐ ‐
‐103.42 12.69 5.52 ‐20.02 ‐43.94 ‐149.17 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 82.97 188.50 ‐2.25 247.99 ‐40.68 476.53 ‐ ‐ ‐ ‐ ‐ ‐
‐724.04 ‐34.76 12.92 ‐49.23 397.21 ‐397.90 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 72.18 21.96 425.77 88.52 ‐23.65 584.79 ‐ ‐ ‐ ‐ ‐ ‐
182.74 204.15 72.48 ‐54.64 11.42 416.15 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐65.12 10.93 ‐37.55 321.43 18.25 247.95 ‐ ‐ ‐ ‐ ‐ ‐
‐386.36 26.80 71.61 ‐110.50 ‐92.23 ‐490.68 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 23.56 292.23 ‐39.42 ‐182.64 52.06 145.80 ‐ ‐ ‐ ‐ ‐ ‐
‐971.10 ‐21.48 ‐63.70 ‐39.18 ‐38.18 ‐1133.64 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 53.28 113.77 112.56 ‐80.97 ‐351.58 ‐152.95 ‐ ‐ ‐ ‐ ‐ ‐
44.89 216.49 ‐8.57 ‐142.27 89.27 199.82 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐14.41 393.93 93.89 ‐16.79 ‐28.92 427.69 ‐ ‐ ‐ ‐ ‐ ‐
158.86 6.80 ‐100.31 18.07 ‐248.97 ‐165.54 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐216.83 76.16 ‐5.09 ‐51.95 ‐75.69 ‐273.40 ‐ ‐ ‐ ‐ ‐ ‐
‐2283.71 ‐753.53 412.61 ‐262.35 263.88 ‐2623.10 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐109.37 244.04 505.74 ‐611.96 ‐1015.74 ‐987.29 ‐ ‐ ‐ ‐ ‐ ‐
‐126.87 ‐41.86 22.92 ‐14.57 14.66 ‐145.73 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐6.08 13.56 28.10 ‐34.00 ‐56.43 ‐54.85 ‐ ‐ ‐ ‐ ‐ ‐
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% DIFFERENCE
IN CONCENTRATION
(2015 vs. 2011)
TB15B.1.1
TB15B.1.2
TB15B.1.3
TB15B.1.4
TB15B.1.5
TB15B.1.6
TB15B.1.7
TB15B.1.8
TB15B.1.9
TB15B.1.10
TB15B.1.11
TB15B.1.12
TB15B.1.13
TB15B.1.14
TB15B.1.15
TB15B.1.16
TB15B.1.17
TB15B.1.18
Mean
0 < %Difference ≤ +20
%Difference > +20
%Difference < 0
DIFFERENCE IN
CONCENTRATION
(2015‐2011, in mg/Kg)
TB15B.1.1
TB15B.1.2
TB15B.1.3
TB15B.1.4
TB15B.1.5
TB15B.1.6
TB15B.1.7
TB15B.1.8
TB15B.1.9
TB15B.1.10
TB15B.1.11
TB15B.1.12
TB15B.1.13
TB15B.1.14
TB15B.1.15
TB15B.1.16
TB15B.1.17
TB15B.1.18
Sum
Mean
Sr Ti Tl V Zn
E D C B A Mean E D C B A Mean E D C B A Mean E D C B A Mean E D C B A Mean
1.24 ‐13.62 15.63 ‐11.32 ‐2.95 ‐2.21 1.03 55.02 ‐6.26 0.19 ‐0.86 9.83 ‐ ‐ ‐ ‐ ‐ ‐ 10.18 ‐7.26 16.41 ‐16.89 7.42 1.97 ‐11.15 ‐5.36 73.78 ‐12.10 132.39 35.51
6.21 0.96 12.56 ‐25.46 6.09 0.07 3.40 20.66 3.82 ‐8.08 ‐28.12 ‐1.66 ‐ ‐ ‐ ‐ ‐ ‐ 0.87 ‐0.67 ‐1.61 ‐10.82 7.89 ‐0.87 5.68 0.43 ‐0.89 24.77 ‐21.11 1.77
‐3.98 16.88 ‐3.82 4.61 16.16 5.97 10.66 ‐3.45 ‐6.81 ‐21.98 20.89 ‐0.14 ‐ ‐ ‐ ‐ ‐ ‐ 2.80 ‐4.32 ‐1.73 ‐15.45 10.37 ‐1.67 18.03 18.14 4.84 7.48 22.65 14.23
‐0.53 21.63 58.30 59.05 ‐2.54 27.18 ‐0.19 2.22 15.69 47.33 ‐16.11 9.79 ‐ ‐ ‐ ‐ ‐ ‐ 0.17 ‐7.35 ‐2.97 2.87 ‐4.95 ‐2.45 ‐11.29 71.66 447.00 314.20 ‐6.81 162.95
10.78 ‐6.19 79.56 12.24 ‐9.76 17.33 14.97 37.15 5.00 15.98 ‐26.65 9.29 ‐ ‐ ‐ ‐ ‐ ‐ 4.89 ‐50.08 ‐1.51 21.95 19.37 ‐1.08 18.30 ‐29.07 61.36 53.29 43.44 29.46
‐7.83 ‐20.68 18.46 41.85 ‐5.05 5.35 24.76 ‐0.88 12.32 ‐10.41 108.13 26.79 ‐ ‐ ‐ ‐ ‐ ‐ 4.26 ‐9.31 1.67 ‐13.12 ‐7.82 ‐4.86 ‐5.95 ‐14.48 25.49 41.73 16.88 12.73
‐6.43 ‐0.65 13.58 ‐11.35 ‐2.36 ‐1.44 ‐18.25 ‐5.95 8.64 ‐16.71 ‐16.95 ‐9.84 ‐ ‐ ‐ ‐ ‐ ‐ ‐0.02 ‐4.50 2.37 18.06 ‐14.83 0.22 14.75 ‐2.17 183.81 14.58 ‐0.67 42.06
0.22 62.66 ‐9.36 10.04 ‐0.40 12.63 ‐4.97 ‐19.50 ‐0.51 56.80 2.67 6.90 ‐ ‐ ‐ ‐ ‐ ‐ ‐2.08 ‐1.35 0.31 57.50 16.90 14.26 9.25 34.29 42.35 116.76 ‐17.85 36.96
‐1.93 24.06 ‐24.76 ‐18.45 ‐6.92 ‐5.60 10.93 3.10 9.44 ‐23.43 28.41 5.69 ‐ ‐ ‐ ‐ ‐ ‐ 8.00 ‐31.14 9.35 ‐13.83 0.56 ‐5.41 112.75 ‐17.85 24.77 ‐17.53 ‐16.72 17.08
‐4.93 ‐25.03 170.05 0.21 ‐5.13 27.03 20.78 ‐18.33 10.89 3.72 49.98 13.41 ‐ ‐ ‐ ‐ ‐ ‐ 4.44 28.84 11.00 6.50 0.30 10.22 5.93 119.38 129.01 24.71 30.72 61.95
‐3.62 5.03 ‐17.41 74.81 ‐7.89 10.18 ‐29.81 ‐21.71 ‐6.59 ‐16.89 ‐17.64 ‐18.53 ‐ ‐ ‐ ‐ ‐ ‐ ‐5.37 ‐18.08 ‐10.00 ‐25.00 3.68 ‐10.95 ‐33.85 ‐5.47 31.19 ‐42.34 ‐11.14 ‐12.32
‐1.77 0.33 5.00 ‐5.37 ‐9.47 ‐2.26 21.75 9.83 10.78 32.16 19.65 18.83 ‐ ‐ ‐ ‐ ‐ ‐ 5.11 11.10 6.70 31.66 ‐3.09 10.30 37.51 12.01 15.77 ‐2.22 ‐16.07 9.40
‐18.84 6.03 17.72 9.50 ‐5.52 1.78 ‐34.77 ‐3.33 34.38 ‐1.28 26.92 4.38 ‐ ‐ ‐ ‐ ‐ ‐ 2.53 ‐6.48 17.22 ‐9.61 3.72 1.48 27.87 3.41 32.14 ‐3.35 22.39 16.49
10.29 176.68 ‐18.48 65.76 47.04 56.26 ‐3.41 7.23 21.25 15.17 ‐10.28 5.99 ‐ ‐ ‐ ‐ ‐ ‐ ‐6.77 ‐8.11 15.06 ‐14.62 ‐12.30 ‐5.35 ‐6.13 417.77 132.68 227.61 13.29 157.04
4.36 31.08 93.81 106.87 ‐17.99 43.63 ‐20.22 16.15 ‐9.75 ‐21.13 ‐19.78 ‐10.94 ‐ ‐ ‐ ‐ ‐ ‐ ‐5.89 7.73 ‐12.38 ‐28.48 ‐22.85 ‐12.37 8.59 26.41 46.07 25.38 ‐3.31 20.63
‐3.83 19.57 ‐12.38 24.31 7.57 7.05 41.32 45.05 13.51 ‐2.10 ‐20.24 15.51 ‐ ‐ ‐ ‐ ‐ ‐ 7.62 ‐0.92 17.92 10.86 ‐15.10 4.08 71.22 ‐8.85 15.41 7.08 ‐13.77 14.22
‐10.69 21.67 ‐18.65 24.50 15.28 6.42 9.59 28.01 ‐12.91 15.21 9.75 9.93 ‐ ‐ ‐ ‐ ‐ ‐ ‐6.34 37.43 ‐2.82 0.05 0.24 5.71 30.96 159.55 43.38 7.11 92.79 66.76
4.74 ‐12.20 12.27 3.61 4.86 2.66 ‐0.61 12.69 ‐22.50 ‐9.50 0.86 ‐3.81 ‐ ‐ ‐ ‐ ‐ ‐ ‐19.03 18.33 9.70 7.29 ‐5.99 2.06 29.97 29.41 41.74 51.03 13.79 33.19
‐1.47 17.12 21.78 20.30 1.17 11.78 2.61 9.11 4.47 3.06 6.15 5.08 ‐ ‐ ‐ ‐ ‐ ‐ 0.30 ‐2.56 4.15 0.50 ‐0.91 0.29 17.91 44.96 74.99 46.57 15.60 40.01
Sr Ti Tl V Zn
E D C B A Sum E D C B A Sum E D C B A Sum E D C B A Sum E D C B A Sum
0.49 ‐3.88 4.09 ‐4.24 ‐0.96 ‐4.50 0.71 29.80 ‐3.52 0.10 ‐0.37 26.73 ‐ ‐ ‐ ‐ ‐ ‐ 2.65 ‐1.40 2.46 ‐3.62 1.52 1.62 ‐16.69 ‐3.04 29.41 ‐8.78 105.48 106.38
1.47 0.23 2.58 ‐10.51 1.71 ‐4.53 2.22 18.96 3.62 ‐4.67 ‐17.89 2.24 ‐ ‐ ‐ ‐ ‐ ‐ 0.25 ‐0.11 ‐0.21 ‐2.46 1.62 ‐0.91 5.36 0.19 ‐0.40 15.06 ‐15.73 4.49
‐1.25 3.86 ‐0.89 1.02 4.77 7.51 5.83 ‐3.56 ‐8.17 ‐26.54 9.97 ‐22.47 ‐ ‐ ‐ ‐ ‐ ‐ 0.75 ‐0.78 ‐0.29 ‐2.58 2.21 ‐0.69 22.71 8.04 2.22 3.18 18.84 54.99
‐0.18 10.65 44.10 31.13 ‐0.81 84.88 ‐0.12 2.32 18.76 34.39 ‐8.73 46.62 ‐ ‐ ‐ ‐ ‐ ‐ 0.05 ‐1.21 ‐0.42 0.44 ‐1.15 ‐2.29 ‐30.82 41.43 199.98 172.55 ‐5.52 377.62
3.32 ‐2.40 55.15 4.62 ‐3.07 57.63 7.89 25.51 6.15 14.59 ‐21.95 32.19 ‐ ‐ ‐ ‐ ‐ ‐ 1.34 ‐13.40 ‐0.22 3.03 3.59 ‐5.66 146.77 ‐24.05 32.49 20.85 26.75 202.81
‐2.81 ‐6.25 5.25 10.94 ‐1.73 5.40 12.93 ‐0.45 12.74 ‐11.68 29.81 43.34 ‐ ‐ ‐ ‐ ‐ ‐ 1.26 ‐2.58 0.27 ‐2.28 ‐1.68 ‐5.02 ‐18.73 ‐7.46 11.95 18.24 16.36 20.36
‐1.57 ‐0.27 12.32 ‐5.10 ‐0.70 4.68 ‐10.79 ‐6.80 8.38 ‐17.70 ‐10.74 ‐37.66 ‐ ‐ ‐ ‐ ‐ ‐ 0.00 ‐0.66 0.31 2.73 ‐3.14 ‐0.76 9.72 ‐1.54 118.51 7.84 ‐0.63 133.90
0.04 16.56 ‐4.39 3.60 ‐0.12 15.68 ‐2.50 ‐23.42 ‐0.59 44.91 1.61 20.00 ‐ ‐ ‐ ‐ ‐ ‐ ‐0.53 ‐0.19 0.04 5.36 2.97 7.65 5.96 15.24 17.47 35.49 ‐20.40 53.77
‐0.58 6.55 ‐13.46 ‐6.98 ‐2.08 ‐16.55 3.80 2.77 9.36 ‐27.85 13.51 1.59 ‐ ‐ ‐ ‐ ‐ ‐ 1.58 ‐5.35 1.28 ‐1.81 0.09 ‐4.20 79.60 ‐8.44 9.34 ‐8.89 ‐19.61 52.01
‐1.60 ‐10.64 91.53 0.10 ‐1.76 77.63 8.76 ‐13.63 8.13 3.34 22.54 29.14 ‐ ‐ ‐ ‐ ‐ ‐ 0.88 2.78 1.10 0.78 0.05 5.58 6.75 40.06 36.26 8.55 20.51 112.14
‐1.17 1.28 ‐7.23 16.09 ‐2.58 6.38 ‐15.64 ‐28.17 ‐6.71 ‐19.41 ‐8.01 ‐77.94 ‐ ‐ ‐ ‐ ‐ ‐ ‐1.11 ‐3.44 ‐1.47 ‐4.21 0.71 ‐9.52 ‐57.50 ‐3.04 11.38 ‐35.47 ‐13.36 ‐97.99
‐0.64 0.08 1.27 ‐1.71 ‐3.22 ‐4.23 9.70 10.07 11.78 24.55 11.67 67.77 ‐ ‐ ‐ ‐ ‐ ‐ 1.09 1.63 1.12 3.12 ‐0.57 6.40 36.45 5.06 7.44 ‐0.70 ‐17.11 31.14
‐8.11 1.46 4.68 2.08 ‐1.90 ‐1.79 ‐28.91 ‐4.04 31.35 ‐1.47 17.53 14.46 ‐ ‐ ‐ ‐ ‐ ‐ 0.56 ‐1.14 2.34 ‐1.60 0.76 0.92 18.34 1.66 11.59 ‐1.47 16.97 47.09
3.33 49.25 ‐18.65 24.55 11.81 70.30 ‐1.84 8.61 23.91 16.48 ‐11.02 36.15 ‐ ‐ ‐ ‐ ‐ ‐ ‐1.77 ‐1.37 1.94 ‐2.35 ‐2.35 ‐5.90 ‐8.57 227.75 122.29 155.65 7.48 504.61
1.64 7.47 32.14 27.40 ‐7.18 61.46 ‐9.01 16.11 ‐10.80 ‐23.63 ‐11.47 ‐38.79 ‐ ‐ ‐ ‐ ‐ ‐ ‐1.37 1.19 ‐1.98 ‐4.76 ‐3.77 ‐10.70 8.42 12.32 20.65 11.88 ‐1.77 51.50
‐1.28 5.74 ‐4.88 5.77 1.87 7.22 15.81 36.56 13.30 ‐2.41 ‐20.97 42.29 ‐ ‐ ‐ ‐ ‐ ‐ 1.54 ‐0.14 2.66 1.65 ‐2.37 3.35 89.52 ‐4.90 7.81 3.33 ‐7.41 88.33
‐4.76 6.57 ‐5.90 6.76 4.40 7.07 4.47 24.31 ‐11.57 16.20 5.94 39.34 ‐ ‐ ‐ ‐ ‐ ‐ ‐1.63 4.29 ‐0.27 0.01 0.06 2.44 24.71 39.45 8.59 3.21 77.62 153.56
1.15 ‐4.87 3.50 0.89 1.32 1.99 ‐0.28 8.80 ‐23.13 ‐10.32 0.72 ‐24.21 ‐ ‐ ‐ ‐ ‐ ‐ ‐5.75 3.43 1.96 1.23 ‐1.26 ‐0.39 22.59 13.73 20.99 24.31 12.79 94.41
‐12.50 81.39 201.21 106.37 ‐0.22 376.25 3.02 103.72 82.99 8.89 2.17 200.79 ‐ ‐ ‐ ‐ ‐ ‐ ‐0.21 ‐18.45 10.61 ‐7.31 ‐2.71 ‐18.07 344.60 352.44 667.96 424.84 201.26 1991.10
‐0.69 4.52 11.18 5.91 ‐0.01 20.90 0.17 5.76 4.61 0.49 0.12 11.16 ‐ ‐ ‐ ‐ ‐ ‐ ‐0.01 ‐1.03 0.59 ‐0.41 ‐0.15 ‐1.00 19.14 19.58 37.11 23.60 11.18 110.62
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% DIFFERENCE
IN CONCENTRATION
(2015 vs. 2011)
Al As B Ba Be
A B C D E Mean A B C D E Mean A B C D E Mean A B C D E Mean A B C D E Mean
TB19.1.13 ‐8.89 66.14 ‐6.13 3.27 ‐7.56 9.37 ‐ ‐ ‐ ‐ ‐ ‐ 4.79 29.19 ‐11.92 ‐18.89 ‐11.83 ‐1.73 2.08 16.55 11.42 8.58 ‐3.56 7.01 ‐10.43 79.81 ‐4.47 4.20 ‐4.97 12.83
TB19.1.12 ‐24.62 26.85 ‐1.30 ‐16.21 14.19 ‐0.22 ‐ ‐ ‐ ‐ ‐ ‐ ‐14.92 ‐1.78 ‐12.29 ‐1.20 22.83 ‐1.47 2.46 52.90 21.94 ‐12.67 11.80 15.29 ‐26.59 26.34 16.71 ‐19.16 12.05 1.87
TB19.1.11 ‐2.36 199.62 ‐36.81 ‐26.14 6.66 28.19 ‐ ‐ ‐ ‐ ‐ ‐ 2.88 82.22 ‐31.14 ‐15.45 16.12 10.93 ‐10.70 102.81 8.15 ‐24.56 8.29 16.80 ‐6.55 255.60 ‐48.38 ‐29.89 5.09 35.17
TB19.1.10 0.69 ‐16.24 11.33 ‐16.77 ‐0.09 ‐4.22 ‐ ‐ ‐ ‐ ‐ ‐ 10.40 ‐25.97 ‐17.11 ‐5.03 ‐13.36 ‐10.21 ‐3.35 1.47 24.34 ‐13.25 29.74 7.79 0.82 ‐4.17 10.93 ‐25.93 6.48 ‐2.37
TB19.1.9 ‐2.39 61.16 ‐24.01 ‐11.34 ‐0.44 4.60 ‐ ‐ ‐ ‐ ‐ ‐ ‐3.53 2.78 ‐10.51 ‐11.26 10.55 ‐2.39 2.09 76.84 ‐0.63 ‐4.37 ‐8.80 13.02 3.17 63.03 ‐12.33 ‐2.89 ‐4.39 9.32
TB19.1.8 ‐29.16 68.74 ‐5.12 1.07 10.83 9.27 ‐ ‐ ‐ ‐ ‐ ‐ 2.52 35.17 ‐25.30 ‐8.40 22.28 5.25 ‐40.41 19.56 8.69 2.13 14.48 0.89 ‐40.72 79.28 4.48 0.33 5.63 9.80
TB19.1.7 ‐5.86 50.60 7.68 5.48 7.81 13.14 ‐ ‐ ‐ ‐ ‐ ‐ 9.49 16.61 ‐13.52 ‐7.94 16.59 4.25 ‐9.52 75.71 16.53 6.59 ‐10.32 15.80 ‐5.81 70.07 ‐0.82 10.71 3.04 15.44
TB19.1.6 ‐6.46 ‐19.86 10.33 ‐6.91 4.60 ‐3.66 ‐ ‐ ‐ ‐ ‐ ‐ ‐14.36 ‐16.23 ‐3.42 ‐5.12 5.05 ‐6.81 18.85 ‐8.57 21.52 51.06 1.20 16.81 1.52 ‐19.65 18.19 ‐5.15 2.10 ‐0.60
TB19.1.5 27.29 ‐14.48 ‐8.07 ‐13.90 ‐6.82 ‐3.19 ‐ ‐ ‐ ‐ ‐ ‐ 11.50 ‐23.71 7.85 15.84 ‐10.78 0.14 21.81 0.67 30.24 ‐9.26 3.69 9.43 28.29 ‐17.67 ‐5.33 ‐25.37 ‐5.75 ‐5.17
TB19.1.4 9.12 ‐2.34 ‐9.65 ‐10.41 ‐33.38 ‐9.33 ‐ ‐ ‐ ‐ ‐ ‐ 10.42 ‐26.65 ‐18.41 ‐4.30 4.95 ‐6.80 2.94 2.57 ‐10.29 ‐6.99 ‐19.67 ‐6.29 16.22 3.43 ‐17.38 ‐8.47 ‐37.93 ‐8.83
TB19.1.3 ‐13.40 32.30 1.55 ‐27.92 ‐6.19 ‐2.73 ‐ ‐ ‐ ‐ ‐ ‐ ‐20.45 9.50 ‐10.43 ‐15.85 ‐7.75 ‐9.00 ‐10.43 14.26 7.76 ‐25.85 ‐2.49 ‐3.35 ‐14.21 50.01 2.09 ‐21.86 ‐2.09 2.79
TB19.1.2 5.13 ‐0.01 ‐16.00 28.72 4.97 4.56 ‐ ‐ ‐ ‐ ‐ ‐ 24.39 ‐0.32 ‐11.77 ‐8.52 19.58 4.67 1.88 3.98 ‐10.00 25.27 ‐22.63 ‐0.30 ‐2.16 ‐0.34 ‐11.09 32.22 ‐2.56 3.22
TB19.1.1 ‐19.72 ‐9.48 ‐11.35 11.36 4.14 ‐5.01 ‐ ‐ ‐ ‐ ‐ ‐ 9.38 ‐10.85 ‐21.25 ‐1.11 ‐1.68 ‐5.10 ‐25.08 ‐0.78 ‐4.61 4.98 4.05 ‐4.29 ‐25.83 ‐10.60 ‐13.97 6.97 5.82 ‐7.52
Mean ‐5.43 34.08 ‐6.73 ‐6.13 ‐0.10 3.14 ‐ ‐ ‐ ‐ ‐ ‐ 2.50 5.38 ‐13.78 ‐6.71 5.58 ‐1.41 ‐3.65 27.54 9.62 0.13 0.44 6.82 ‐6.33 44.24 ‐4.72 ‐6.48 ‐1.35 5.07
0 < %Difference ≤ +20
%Difference > +20
%Difference < 0
DIFFERENCE IN
CONCENTRATION
(2015‐2011, in mg/Kg)
Al As B Ba Be
A B C D E Sum A B C D E Sum A B C D E Sum A B C D E Sum A B C D E Sum
TB19.1.13 ‐975.59 3263.60 ‐358.21 171.64 ‐1518.72 582.73 ‐ ‐ ‐ ‐ ‐ ‐ 0.49 2.67 ‐1.13 ‐1.73 ‐1.90 ‐1.60 1.76 9.26 5.34 5.73 ‐4.46 17.63 ‐0.06 0.17 ‐0.01 0.01 ‐0.05 0.07
TB19.1.12 ‐2433.25 1117.65 ‐55.61 ‐796.12 1470.56 ‐696.77 ‐ ‐ ‐ ‐ ‐ ‐ ‐1.57 ‐0.14 ‐1.07 ‐0.08 2.34 ‐0.52 1.74 19.90 11.36 ‐7.24 8.53 34.29 ‐0.13 0.04 0.03 ‐0.04 0.06 ‐0.03
TB19.1.11 ‐240.29 6315.18 ‐2660.51 ‐1305.12 737.64 2846.89 ‐ ‐ ‐ ‐ ‐ ‐ 0.32 4.77 ‐2.86 ‐1.14 1.64 2.73 ‐8.25 32.34 5.19 ‐15.89 6.62 20.01 ‐0.03 0.32 ‐0.17 ‐0.07 0.03 0.08
TB19.1.10 81.66 ‐796.48 480.91 ‐868.04 ‐7.90 ‐1109.84 ‐ ‐ ‐ ‐ ‐ ‐ 1.15 ‐2.39 ‐1.33 ‐0.33 ‐1.95 ‐4.86 ‐2.84 0.84 13.38 ‐8.70 14.40 17.07 0.01 ‐0.01 0.02 ‐0.06 0.03 ‐0.02
TB19.1.9 ‐262.09 1806.46 ‐1306.87 ‐606.01 ‐46.67 ‐415.19 ‐ ‐ ‐ ‐ ‐ ‐ ‐0.39 0.17 ‐0.76 ‐0.76 0.92 ‐0.81 1.65 24.77 ‐0.38 ‐2.86 ‐8.03 15.15 0.02 0.08 ‐0.03 ‐0.01 ‐0.03 0.03
TB19.1.8 ‐2918.94 2577.44 ‐276.13 55.48 1586.95 1024.80 ‐ ‐ ‐ ‐ ‐ ‐ 0.24 2.36 ‐2.24 ‐0.65 2.37 2.08 ‐32.13 8.68 5.33 1.21 15.02 ‐1.88 ‐0.22 0.12 0.01 0.00 0.04 ‐0.04
TB19.1.7 ‐702.50 1770.54 324.41 250.52 959.64 2602.60 ‐ ‐ ‐ ‐ ‐ ‐ 1.10 0.89 ‐1.13 ‐0.53 2.10 2.42 ‐8.81 27.57 8.15 3.45 ‐8.22 22.13 ‐0.03 0.09 0.00 0.02 0.02 0.09
TB19.1.6 ‐563.55 ‐1111.18 500.90 ‐366.72 602.51 ‐938.04 ‐ ‐ ‐ ‐ ‐ ‐ ‐1.62 ‐1.27 ‐0.24 ‐0.33 0.53 ‐2.93 11.49 ‐4.94 11.61 32.49 1.17 51.82 0.01 ‐0.05 0.04 ‐0.01 0.01 0.00
TB19.1.5 2009.91 ‐836.48 ‐382.68 ‐620.03 ‐745.12 ‐574.40 ‐ ‐ ‐ ‐ ‐ ‐ 0.90 ‐1.32 0.39 1.05 ‐1.58 ‐0.55 12.81 0.39 18.84 ‐4.69 2.31 29.65 0.10 ‐0.05 ‐0.01 ‐0.05 ‐0.03 ‐0.03
TB19.1.4 876.25 ‐106.08 ‐450.16 ‐525.88 ‐4609.83 ‐4815.70 ‐ ‐ ‐ ‐ ‐ ‐ 0.92 ‐1.98 ‐1.23 ‐0.24 0.44 ‐2.08 2.38 1.41 ‐6.18 ‐4.28 ‐19.64 ‐26.31 0.08 0.01 ‐0.04 ‐0.02 ‐0.28 ‐0.25
TB19.1.3 ‐1434.83 1577.26 68.00 ‐1616.18 ‐699.62 ‐2105.37 ‐ ‐ ‐ ‐ ‐ ‐ ‐1.98 0.70 ‐0.85 ‐1.31 ‐0.68 ‐4.13 ‐8.53 7.53 4.03 ‐17.85 ‐2.30 ‐17.13 ‐0.08 0.10 0.00 ‐0.05 ‐0.01 ‐0.04
TB19.1.2 549.99 ‐0.42 ‐850.03 1296.67 530.73 1526.93 ‐ ‐ ‐ ‐ ‐ ‐ 2.53 ‐0.02 ‐0.96 ‐0.74 1.45 2.26 1.54 2.63 ‐7.05 14.62 ‐25.63 ‐13.88 ‐0.01 0.00 ‐0.03 0.06 ‐0.02 0.00
TB19.1.1 ‐2144.86 ‐471.67 ‐652.42 568.37 505.72 ‐2194.87 ‐ ‐ ‐ ‐ ‐ ‐ 0.90 ‐0.76 ‐1.77 ‐0.07 ‐0.16 ‐1.86 ‐22.28 ‐0.49 ‐3.23 3.35 4.24 ‐18.41 ‐0.16 ‐0.02 ‐0.04 0.02 0.04 ‐0.17
Sum ‐8158.09 15105.82 ‐5618.41 ‐4361.43 ‐1234.11 ‐4266.22 ‐ ‐ ‐ ‐ ‐ ‐ 2.98 3.68 ‐15.17 ‐6.87 5.52 ‐9.85 ‐49.48 129.90 66.38 ‐0.64 ‐16.01 130.15 ‐0.51 0.81 ‐0.22 ‐0.20 ‐0.18 ‐0.30
Mean ‐627.55 1161.99 ‐432.19 ‐335.49 ‐94.93 ‐328.17 ‐ ‐ ‐ ‐ ‐ ‐ 0.23 0.28 ‐1.17 ‐0.53 0.42 ‐0.76 ‐3.81 9.99 5.11 ‐0.05 ‐1.23 10.01 ‐0.04 0.06 ‐0.02 ‐0.02 ‐0.01 ‐0.02
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% DIFFERENCE
IN CONCENTRATION
(2015 vs. 2011)
TB19.1.13
TB19.1.12
TB19.1.11
TB19.1.10
TB19.1.9
TB19.1.8
TB19.1.7
TB19.1.6
TB19.1.5
TB19.1.4
TB19.1.3
TB19.1.2
TB19.1.1
Mean
0 < %Difference ≤ +20
%Difference > +20
%Difference < 0
DIFFERENCE IN
CONCENTRATION
(2015‐2011, in mg/Kg)
TB19.1.13
TB19.1.12
TB19.1.11
TB19.1.10
TB19.1.9
TB19.1.8
TB19.1.7
TB19.1.6
TB19.1.5
TB19.1.4
TB19.1.3
TB19.1.2
TB19.1.1
Sum
Mean
Ca Cd Co Cr Cu
A B C D E Mean A B C D E Mean A B C D E Mean A B C D E Mean A B C D E Mean
49.50 ‐5.92 3.63 ‐14.51 ‐11.64 4.21 1.90 38.88 1.15 5.50 ‐8.16 7.85 ‐ ‐ ‐ ‐ ‐ ‐ ‐24.04 55.12 ‐5.48 22.14 ‐4.85 8.58 17.12 23.62 19.60 10.13 ‐16.19 10.85
21.52 ‐28.45 ‐12.15 16.85 ‐8.81 ‐2.21 ‐18.47 15.80 10.83 ‐9.34 6.04 0.97 ‐ ‐ ‐ ‐ ‐ ‐ ‐16.81 7.35 1.69 ‐6.85 21.41 1.36 ‐9.66 17.95 26.86 4.94 1.60 8.34
26.10 ‐25.33 16.66 40.39 ‐3.96 10.77 ‐9.31 124.66 ‐28.28 ‐13.32 ‐0.18 14.72 ‐ ‐ ‐ ‐ ‐ ‐ ‐2.59 120.54 ‐21.72 ‐29.88 ‐32.21 6.83 4.72 83.73 ‐14.25 ‐9.20 1.34 13.27
19.60 15.44 ‐21.36 12.11 ‐23.06 0.55 1.54 ‐6.46 5.38 ‐11.28 ‐9.65 ‐4.09 ‐ ‐ ‐ ‐ ‐ ‐ 2.45 ‐1.11 20.93 124.73 ‐11.49 27.10 3.94 ‐6.63 15.79 ‐0.07 ‐20.11 ‐1.42
‐40.77 ‐18.40 17.73 ‐22.12 ‐5.99 ‐13.91 ‐7.14 31.48 ‐2.54 ‐6.22 ‐5.17 2.08 ‐ ‐ ‐ ‐ ‐ ‐ 6.57 44.42 ‐18.53 0.57 ‐2.71 6.06 2.15 38.30 19.88 ‐40.00 ‐4.07 3.25
34.20 2.53 ‐16.91 0.04 ‐40.61 ‐4.15 ‐15.76 34.17 2.03 8.30 2.34 6.21 ‐ ‐ ‐ ‐ ‐ ‐ 16.44 25.17 ‐6.77 4.72 6.05 9.12 24.72 29.25 10.27 12.25 ‐0.10 15.28
32.96 ‐25.73 ‐1.39 ‐5.94 3.76 0.73 1.51 25.25 16.32 10.77 ‐0.12 10.75 ‐ ‐ ‐ ‐ ‐ ‐ ‐7.76 59.16 8.99 ‐4.65 ‐0.14 11.12 ‐10.46 ‐23.04 ‐47.06 25.83 ‐3.21 ‐11.59
‐34.80 0.32 17.65 38.55 ‐6.21 3.10 ‐9.34 ‐6.22 12.42 ‐4.18 1.62 ‐1.14 ‐ ‐ ‐ ‐ ‐ ‐ ‐12.52 ‐10.46 64.79 ‐36.37 8.56 2.80 6.59 0.10 11.70 13.74 ‐6.59 5.11
6.11 ‐4.98 6.12 21.99 ‐6.24 4.60 23.24 ‐12.16 7.09 ‐0.47 ‐2.93 2.95 ‐ ‐ ‐ ‐ ‐ ‐ ‐10.65 ‐16.81 22.85 ‐6.09 ‐18.10 ‐5.76 14.60 7.46 50.00 24.94 ‐4.71 18.46
‐1.01 7.10 14.34 15.10 182.55 43.62 8.50 3.27 3.01 ‐5.81 ‐20.86 ‐2.38 ‐ ‐ ‐ ‐ ‐ ‐ 9.63 7.03 ‐13.32 7.23 ‐35.22 ‐4.93 0.40 ‐22.54 0.67 9.21 0.73 ‐2.31
‐43.57 ‐25.27 ‐3.54 33.96 ‐11.37 ‐9.96 ‐19.18 26.22 12.59 ‐15.98 ‐7.80 ‐0.83 ‐ ‐ ‐ ‐ ‐ ‐ 4.36 34.69 14.50 14.29 ‐2.80 13.01 1.87 19.86 15.44 ‐28.59 ‐4.55 0.81
34.02 0.47 ‐2.32 ‐6.03 2.35 5.70 3.84 4.88 ‐9.08 21.14 1.38 4.43 ‐ ‐ ‐ ‐ ‐ ‐ 8.96 1.00 ‐35.58 34.34 ‐53.16 ‐8.89 14.88 6.39 3.51 1.41 ‐14.09 2.42
223.28 ‐5.77 6.12 ‐8.02 2.90 43.70 ‐6.26 1.80 ‐11.43 2.64 2.02 ‐2.25 ‐100.00 ‐ ‐ ‐ ‐ ‐100.00 ‐13.31 159.82 ‐50.97 ‐25.30 9.35 15.92 12.09 15.54 8.28 1.41 4.18 8.30
25.16 ‐8.77 1.89 9.41 5.67 6.67 ‐3.46 21.66 1.50 ‐1.40 ‐3.19 3.02 ‐100.00 ‐ ‐ ‐ ‐ ‐100.00 ‐3.02 37.38 ‐1.43 7.61 ‐8.87 6.33 6.38 14.61 9.28 2.00 ‐5.06 5.44
Ca Cd Co Cr Cu
A B C D E Sum A B C D E Sum A B C D E Sum A B C D E Sum A B C D E Sum
12111.92 ‐2875.27 1721.48 ‐6609.95 ‐728.66 3619.52 0.10 1.41 0.04 0.18 ‐0.70 1.04 ‐ ‐ ‐ ‐ ‐ ‐ ‐5.36 5.51 ‐0.68 2.12 ‐1.47 0.12 3.21 3.47 3.21 1.50 ‐4.64 6.75
7824.61 ‐14110.40 ‐5319.77 6516.45 ‐3578.20 ‐8667.31 ‐0.71 0.32 0.20 ‐0.20 0.38 0.00 ‐ ‐ ‐ ‐ ‐ ‐ ‐2.97 0.75 0.17 ‐0.68 3.99 1.26 ‐1.72 2.03 3.44 0.60 0.35 4.70
9931.51 ‐13546.09 6766.49 14496.39 ‐1124.30 16524.00 ‐0.37 2.07 ‐0.83 ‐0.29 ‐0.01 0.57 ‐ ‐ ‐ ‐ ‐ ‐ ‐0.48 9.90 ‐2.90 ‐3.59 ‐9.90 ‐6.96 0.73 7.42 ‐2.09 ‐1.32 0.25 4.99
5695.40 6170.45 ‐9338.98 4824.60 ‐17026.40 ‐9674.92 0.07 ‐0.15 0.11 ‐0.28 ‐0.43 ‐0.67 ‐ ‐ ‐ ‐ ‐ ‐ 0.50 ‐0.13 1.79 12.60 ‐2.73 12.04 0.70 ‐0.97 2.07 ‐0.01 ‐4.23 ‐2.43
‐12037.44 ‐9158.71 7164.24 ‐9165.81 ‐1181.46 ‐24379.19 ‐0.43 0.53 ‐0.06 ‐0.15 ‐0.23 ‐0.33 ‐ ‐ ‐ ‐ ‐ ‐ 1.24 3.16 ‐2.34 0.06 ‐0.52 1.60 0.38 3.47 2.63 ‐9.72 ‐0.64 ‐3.87
13363.70 1355.27 ‐8272.14 16.14 ‐5421.09 1041.88 ‐0.82 0.99 0.06 0.25 0.17 0.66 ‐ ‐ ‐ ‐ ‐ ‐ 2.78 2.55 ‐0.69 0.45 1.55 6.66 4.12 3.78 1.40 1.58 ‐0.02 10.86
9099.96 ‐14149.57 ‐718.26 ‐2819.10 2265.24 ‐6321.73 0.08 0.64 0.44 0.30 ‐0.01 1.45 ‐ ‐ ‐ ‐ ‐ ‐ ‐1.86 3.94 0.91 ‐0.48 ‐0.03 2.48 ‐2.64 ‐4.62 ‐14.21 3.26 ‐0.69 ‐18.89
‐20360.57 160.32 7226.23 21936.81 ‐1123.89 7838.90 ‐0.46 ‐0.21 0.36 ‐0.14 0.09 ‐0.35 ‐ ‐ ‐ ‐ ‐ ‐ ‐2.23 ‐1.19 6.98 ‐6.16 1.91 ‐0.69 1.12 0.02 1.60 1.75 ‐1.23 3.25
2899.38 ‐2123.26 3388.61 11111.05 ‐3917.73 11358.05 0.90 ‐0.37 0.19 ‐0.01 ‐0.17 0.54 ‐ ‐ ‐ ‐ ‐ ‐ ‐1.89 ‐1.97 2.99 ‐0.74 ‐4.17 ‐5.78 2.45 1.00 10.95 3.98 ‐0.91 17.47
‐210.55 3468.45 6512.69 5961.75 23875.30 39607.64 0.39 0.08 0.08 ‐0.16 ‐1.18 ‐0.79 ‐ ‐ ‐ ‐ ‐ ‐ 1.62 0.62 ‐1.47 0.69 ‐8.71 ‐7.25 0.08 ‐4.30 0.10 1.39 0.15 ‐2.59
‐8830.49 ‐12611.55 ‐1694.45 13708.85 ‐1021.46 ‐10449.11 ‐1.00 0.75 0.34 ‐0.50 ‐0.41 ‐0.82 ‐ ‐ ‐ ‐ ‐ ‐ 0.77 3.32 1.29 1.52 ‐0.55 6.35 0.29 2.70 2.13 ‐5.58 ‐0.82 ‐1.29
7660.26 157.73 ‐849.84 ‐2495.21 93.67 4566.61 0.20 0.15 ‐0.28 0.59 0.08 0.75 ‐ ‐ ‐ ‐ ‐ ‐ 1.69 0.11 ‐6.10 3.51 ‐22.35 ‐23.13 2.68 0.92 0.53 0.23 ‐2.07 2.28
29569.18 ‐2521.78 2180.17 ‐3124.57 169.41 26272.43 ‐0.33 0.05 ‐0.36 0.08 0.11 ‐0.45 ‐2.28 ‐ ‐ ‐ ‐ ‐2.28 ‐2.78 28.66 ‐10.92 ‐3.55 1.88 13.30 2.21 2.20 1.23 0.22 0.68 6.53
56716.87 ‐59784.42 8766.48 54357.41 ‐8719.55 51336.78 ‐2.36 6.26 0.31 ‐0.33 ‐2.31 1.58 ‐2.28 ‐ ‐ ‐ ‐ ‐2.28 ‐8.97 55.26 ‐10.96 5.74 ‐41.08 0.00 13.63 17.12 12.98 ‐2.13 ‐13.84 27.75
4362.84 ‐4598.80 674.34 4181.34 ‐670.73 3948.98 ‐0.18 0.48 0.02 ‐0.03 ‐0.18 0.12 ‐2.28 ‐ ‐ ‐ ‐ ‐2.28 ‐0.69 4.25 ‐0.84 0.44 ‐3.16 0.00 1.05 1.32 1.00 ‐0.16 ‐1.06 2.13
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% DIFFERENCE
IN CONCENTRATION
(2015 vs. 2011)
TB19.1.13
TB19.1.12
TB19.1.11
TB19.1.10
TB19.1.9
TB19.1.8
TB19.1.7
TB19.1.6
TB19.1.5
TB19.1.4
TB19.1.3
TB19.1.2
TB19.1.1
Mean
0 < %Difference ≤ +20
%Difference > +20
%Difference < 0
DIFFERENCE IN
CONCENTRATION
(2015‐2011, in mg/Kg)
TB19.1.13
TB19.1.12
TB19.1.11
TB19.1.10
TB19.1.9
TB19.1.8
TB19.1.7
TB19.1.6
TB19.1.5
TB19.1.4
TB19.1.3
TB19.1.2
TB19.1.1
Sum
Mean
Fe K Li Mg Mn
A B C D E Mean A B C D E Mean A B C D E Mean A B C D E Mean A B C D E Mean
‐4.52 41.74 ‐4.59 2.52 ‐9.45 5.14 9.84 38.86 ‐14.78 ‐39.44 3.43 ‐0.42 ‐ ‐ ‐ ‐ ‐14.68 ‐14.68 49.28 ‐5.26 2.27 ‐4.51 ‐18.02 4.75 ‐17.56 2.45 27.88 19.56 25.95 11.66
‐23.66 18.01 8.28 ‐9.23 3.67 ‐0.59 ‐29.61 ‐8.75 ‐21.52 16.46 41.14 ‐0.45 ‐ ‐ ‐ ‐ 21.23 21.23 28.01 ‐22.97 ‐5.37 12.59 ‐10.95 0.26 11.09 34.70 18.45 ‐1.65 15.00 15.52
‐6.45 137.15 ‐30.35 ‐15.02 2.26 17.52 3.02 127.51 ‐42.74 ‐27.36 14.85 15.06 ‐ ‐ ‐ ‐ ‐ ‐ 26.01 ‐22.47 0.27 56.79 34.59 19.04 ‐29.53 49.75 22.52 ‐21.91 20.24 8.21
0.89 ‐6.37 6.44 ‐21.66 ‐10.32 ‐6.20 7.20 ‐41.52 ‐23.88 ‐4.50 ‐6.82 ‐13.90 ‐ ‐ ‐ ‐ ‐100.00 ‐100.00 6.95 17.67 ‐19.47 0.67 ‐6.35 ‐0.11 ‐7.66 4.85 22.87 ‐23.83 14.76 2.20
‐7.48 36.36 ‐5.85 ‐3.31 ‐7.27 2.49 ‐1.00 37.54 ‐21.07 ‐9.73 28.01 6.75 ‐100.00 ‐ ‐ ‐ ‐ ‐100.00 ‐32.88 ‐17.70 18.79 ‐19.35 ‐0.98 ‐10.43 10.29 35.11 1.73 ‐10.39 ‐15.19 4.31
‐18.23 51.94 0.51 7.78 8.41 10.08 ‐13.27 67.43 ‐33.32 0.10 14.03 7.00 ‐100.00 ‐ ‐ ‐ 8.43 ‐45.79 34.80 1.16 ‐13.12 4.72 ‐18.71 1.77 ‐25.99 28.44 ‐3.75 ‐3.81 20.69 3.12
2.36 36.77 6.35 7.32 2.03 10.96 3.88 27.07 ‐24.12 ‐13.08 12.65 1.28 12.91 ‐ ‐ ‐ 6.96 9.93 15.67 ‐25.57 2.06 ‐6.83 1.55 ‐2.62 ‐19.40 59.77 18.05 ‐3.60 ‐36.54 3.66
‐10.65 ‐9.23 12.37 ‐10.65 5.20 ‐2.59 ‐11.93 ‐30.69 ‐12.99 ‐26.27 5.40 ‐15.29 ‐100.00 ‐ ‐ ‐ 12.38 ‐43.81 ‐27.87 7.76 12.54 ‐12.48 ‐2.51 ‐4.51 11.03 4.39 31.75 1.61 ‐5.97 8.56
24.82 ‐9.62 4.99 ‐3.60 ‐9.25 1.47 11.29 ‐29.80 ‐10.87 ‐24.01 7.80 ‐9.12 ‐ ‐ ‐ ‐ ‐11.06 ‐11.06 7.25 ‐3.74 14.50 35.25 2.47 11.15 12.64 19.89 13.55 ‐8.73 13.21 10.11
8.23 1.06 ‐0.18 ‐8.20 ‐23.06 ‐4.43 16.99 ‐43.38 ‐26.22 7.48 ‐23.42 ‐13.71 ‐ ‐ ‐ ‐ ‐23.41 ‐23.41 ‐4.98 ‐0.32 6.82 9.87 75.14 17.31 ‐4.35 8.40 ‐5.27 ‐10.41 ‐2.10 ‐2.74
‐19.73 28.95 11.33 ‐19.17 ‐5.74 ‐0.87 ‐30.71 25.14 ‐26.52 ‐25.78 ‐7.56 ‐13.09 ‐ ‐ ‐ ‐ ‐100.00 ‐100.00 ‐36.74 ‐21.58 ‐1.20 22.19 ‐7.41 ‐8.95 ‐32.00 11.79 11.88 ‐22.66 ‐7.75 ‐7.75
0.16 3.46 ‐5.29 19.81 2.18 4.06 16.85 ‐9.38 ‐31.76 ‐7.58 7.03 ‐4.97 23.39 ‐ ‐ ‐ ‐ 23.39 45.34 ‐2.23 0.81 ‐8.13 1.62 7.48 5.19 10.36 ‐10.28 30.65 ‐33.87 0.41
‐12.11 3.18 ‐9.79 2.85 ‐1.68 ‐3.51 ‐8.55 ‐17.86 ‐33.58 ‐27.66 ‐1.12 ‐17.76 ‐ ‐ ‐ ‐ ‐ ‐ 174.70 ‐8.66 13.62 ‐4.92 2.67 35.48 ‐17.02 ‐10.03 ‐6.41 8.97 ‐6.36 ‐6.17
‐5.11 25.65 ‐0.44 ‐3.89 ‐3.31 2.58 ‐2.00 10.94 ‐24.87 ‐13.95 7.34 ‐4.51 ‐52.74 ‐ ‐ ‐ ‐22.24 ‐34.93 21.96 ‐7.99 2.50 6.60 4.08 5.43 ‐7.95 19.99 11.00 ‐3.55 0.16 3.93
Fe K Li Mg Mn
A B C D E Sum A B C D E Sum A B C D E Sum A B C D E Sum A B C D E Sum
‐844.89 4702.91 ‐558.53 265.64 ‐2863.11 702.02 148.89 423.65 ‐189.37 ‐692.86 72.30 ‐237.39 11.31 11.39 0.00 0.00 ‐3.99 18.70 6127.56 ‐1258.20 519.07 ‐929.98 ‐1759.15 2699.30 ‐105.61 10.41 95.75 83.20 126.03 209.77
‐4270.89 1549.51 680.26 ‐863.70 772.42 ‐2132.41 ‐411.55 ‐62.03 ‐211.47 105.23 570.14 ‐9.70 0.00 0.00 0.00 0.00 3.04 3.04 5099.91 ‐5455.85 ‐1099.83 2404.44 ‐2252.38 ‐1303.71 57.13 98.88 68.10 ‐6.12 80.41 298.41
‐1181.39 9737.29 ‐4064.29 ‐1518.36 488.99 3462.25 38.59 720.82 ‐562.19 ‐230.87 204.95 171.31 0.00 0.00 0.00 0.00 0.00 0.00 5120.40 ‐6235.71 50.48 9329.05 4386.34 12650.55 ‐162.01 134.24 88.96 ‐105.88 117.60 72.91
179.42 ‐597.99 577.37 ‐2332.57 ‐1983.75 ‐4157.51 113.90 ‐405.52 ‐264.19 ‐32.09 ‐106.94 ‐694.84 0.00 0.00 0.00 0.00 ‐12.69 ‐12.69 1205.12 3589.79 ‐4307.75 144.45 ‐2239.27 ‐1607.66 ‐40.24 20.11 95.45 ‐128.98 74.66 21.00
‐1517.22 2505.77 ‐590.59 ‐326.01 ‐1471.01 ‐1399.05 ‐17.57 199.88 ‐184.09 ‐72.75 319.36 244.83 ‐13.39 0.00 0.00 0.00 0.00 ‐13.39 ‐5159.38 ‐4746.82 3870.44 ‐3964.57 ‐105.68 ‐10106.01 45.91 109.11 7.24 ‐55.63 ‐93.32 13.31
‐3195.17 4406.24 50.34 743.97 1999.18 4004.56 ‐182.71 465.08 ‐461.56 0.90 216.66 38.38 ‐11.88 0.00 0.00 0.00 1.68 ‐10.20 7280.31 301.74 ‐3138.79 1062.43 ‐2080.37 3425.33 ‐112.48 97.66 ‐17.27 ‐16.25 102.93 54.58
427.97 2753.74 551.94 644.55 459.57 4837.77 71.89 179.44 ‐312.55 ‐111.17 208.46 36.08 1.80 0.00 0.00 0.00 1.45 3.25 2360.79 ‐7386.18 513.52 ‐1684.32 386.99 ‐5809.20 ‐91.62 183.77 65.26 ‐14.82 ‐218.37 ‐75.77
‐1740.39 ‐988.61 1157.24 ‐1123.91 982.23 ‐1713.44 ‐192.59 ‐337.78 ‐130.97 ‐314.08 110.26 ‐865.16 ‐13.98 0.00 0.00 0.00 1.84 ‐12.14 ‐7531.60 1915.88 2566.98 ‐2878.48 ‐280.28 ‐6207.49 42.19 17.69 118.60 6.03 ‐25.54 158.97
3508.20 ‐1028.98 470.01 ‐338.91 ‐1864.42 745.91 165.01 ‐296.46 ‐99.65 ‐211.72 161.69 ‐281.12 13.03 0.00 0.00 0.00 ‐2.25 10.79 1680.05 ‐773.46 2884.52 7980.80 695.88 12467.80 45.38 86.16 47.92 ‐29.26 46.24 196.44
1388.98 93.60 ‐16.15 ‐792.80 ‐5032.84 ‐4359.21 275.05 ‐543.71 ‐339.99 67.15 ‐674.18 ‐1215.67 12.16 0.00 0.00 0.00 ‐3.39 8.77 ‐579.61 ‐74.58 1533.48 1913.80 7500.95 10294.05 ‐21.10 30.52 ‐21.53 ‐45.07 ‐10.17 ‐67.35
‐3716.71 2888.43 1014.17 ‐2093.15 ‐1150.89 ‐3058.15 ‐524.86 227.22 ‐255.29 ‐244.92 ‐169.14 ‐966.99 0.00 0.00 0.00 0.00 ‐11.31 ‐11.31 ‐3999.66 ‐5632.28 ‐289.76 4793.14 ‐450.95 ‐5579.52 ‐155.49 46.19 45.43 ‐117.03 ‐41.99 ‐222.88
32.40 353.51 ‐535.61 1824.30 482.64 2157.24 254.41 ‐78.33 ‐374.44 ‐90.35 111.99 ‐176.72 2.58 0.00 0.00 0.00 0.00 2.58 5016.69 ‐386.97 145.31 ‐1633.30 59.09 3200.82 26.57 47.55 ‐50.06 118.21 ‐379.93 ‐237.67
‐2311.75 298.22 ‐1023.00 278.19 ‐326.06 ‐3084.39 ‐154.17 ‐170.64 ‐501.25 ‐351.97 ‐21.58 ‐1199.61 12.08 0.00 0.00 0.00 0.00 12.08 14103.63 ‐1903.58 2252.92 ‐930.01 121.41 13644.37 ‐91.38 ‐44.08 ‐28.19 39.82 ‐28.52 ‐152.34
‐13241.44 26673.66 ‐2286.83 ‐5632.76 ‐9507.02 ‐3994.40 ‐415.70 321.63 ‐3887.00 ‐2179.51 1003.99 ‐5156.60 13.72 11.39 0.00 0.00 ‐25.63 ‐0.52 30724.22 ‐28046.23 5500.59 15607.46 3982.59 27768.63 ‐562.74 838.21 515.65 ‐271.78 ‐249.96 269.38
‐1018.57 2051.82 ‐175.91 ‐433.29 ‐731.31 ‐307.26 ‐31.98 24.74 ‐299.00 ‐167.65 77.23 ‐396.66 1.06 0.88 0.00 0.00 ‐1.97 ‐0.04 2363.40 ‐2157.40 423.12 1200.57 306.35 2136.05 ‐43.29 64.48 39.67 ‐20.91 ‐19.23 20.72
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% DIFFERENCE
IN CONCENTRATION
(2015 vs. 2011)
TB19.1.13
TB19.1.12
TB19.1.11
TB19.1.10
TB19.1.9
TB19.1.8
TB19.1.7
TB19.1.6
TB19.1.5
TB19.1.4
TB19.1.3
TB19.1.2
TB19.1.1
Mean
0 < %Difference ≤ +20
%Difference > +20
%Difference < 0
DIFFERENCE IN
CONCENTRATION
(2015‐2011, in mg/Kg)
TB19.1.13
TB19.1.12
TB19.1.11
TB19.1.10
TB19.1.9
TB19.1.8
TB19.1.7
TB19.1.6
TB19.1.5
TB19.1.4
TB19.1.3
TB19.1.2
TB19.1.1
Sum
Mean
Mo Na Ni P Pb
A B C D E Mean A B C D E Mean A B C D E Mean A B C D E Mean A B C D E Mean
‐ ‐ ‐ ‐ ‐ ‐ 13.55 199.20 153.22 203.61 ‐2.93 113.33 ‐37.30 100.41 ‐9.59 61.64 ‐8.58 21.31 16.70 ‐15.78 2.90 19.54 ‐0.14 4.65 ‐16.66 35.47 19.56 ‐2.43 22.23 11.64
‐ ‐ ‐ ‐ ‐ ‐ ‐15.34 88.83 92.54 24.64 10.14 40.16 ‐10.33 18.35 83.70 0.87 24.83 23.48 15.68 29.31 ‐1.67 ‐1.43 23.23 13.02 15.02 ‐66.07 11.59 ‐20.13 15.07 ‐8.91
‐ ‐ ‐ ‐ ‐ ‐ 4.35 377.32 ‐29.69 ‐48.63 9.59 62.59 24.81 152.02 ‐30.55 11.93 ‐14.93 28.66 ‐2.84 6.66 ‐18.75 ‐22.38 8.07 ‐5.85 ‐24.54 253.32 ‐61.44 ‐63.97 3.73 21.42
‐ ‐ ‐ ‐ ‐100.00 ‐100.00 62.44 53.53 26.82 47.59 ‐37.84 30.51 0.04 24.00 9.22 50.41 ‐24.08 11.92 ‐4.33 ‐16.99 13.85 ‐24.69 8.68 ‐4.70 ‐16.94 ‐2.77 23.20 ‐8.99 30.22 4.94
‐ ‐ ‐ ‐ ‐ ‐ 11.08 200.46 266.48 195.76 80.69 150.89 13.56 53.75 9.71 3.80 ‐1.54 15.86 11.30 27.20 ‐6.47 7.28 10.77 10.01 51.54 29.22 32.59 ‐8.98 ‐20.34 16.81
‐ ‐ ‐ ‐ ‐ ‐ ‐7.33 291.84 21.88 21.83 21.61 69.97 ‐8.60 113.88 ‐6.94 76.91 11.83 37.42 ‐9.57 ‐21.32 9.39 ‐4.68 ‐25.61 ‐10.36 ‐30.87 13.42 ‐12.49 ‐0.65 ‐3.85 ‐6.89
‐ ‐ ‐ ‐ ‐ ‐ ‐0.48 416.18 97.70 ‐5.36 7.11 103.03 3.07 42.04 ‐8.36 14.74 ‐2.80 9.74 ‐3.41 30.46 14.18 ‐0.41 ‐3.15 7.53 ‐16.76 41.35 1.11 15.67 ‐30.70 2.13
‐ ‐ ‐ ‐ ‐ ‐ 34.19 278.73 16.29 1.19 53.21 76.72 ‐13.77 ‐3.24 26.76 23.90 ‐4.56 5.82 22.43 ‐14.33 1.11 5.31 ‐3.14 2.27 ‐2.31 ‐61.56 44.55 ‐21.91 ‐19.85 ‐12.22
‐ ‐ ‐ ‐ ‐ ‐ 34.21 157.63 39.07 23.67 15.74 54.06 28.70 ‐18.19 92.47 27.94 ‐9.83 24.22 ‐3.03 0.83 ‐19.38 ‐15.49 15.13 ‐4.39 ‐44.70 ‐31.20 ‐11.19 ‐43.11 ‐25.02 ‐31.05
‐ ‐ ‐ ‐ ‐ ‐ 53.63 117.78 113.14 178.12 46.05 101.74 20.46 5.38 ‐37.60 48.37 ‐33.33 0.66 ‐12.44 32.76 ‐13.93 ‐10.69 20.20 3.18 14.94 ‐58.72 ‐45.52 ‐21.15 6.30 ‐20.83
‐ ‐ ‐ ‐ ‐ ‐ 35.32 340.91 114.17 164.80 21.61 135.36 9.22 43.21 16.47 10.02 ‐5.02 14.78 ‐11.97 ‐9.21 ‐6.30 ‐16.25 ‐5.91 ‐9.93 ‐47.27 33.01 ‐21.18 ‐13.87 ‐3.51 ‐10.56
‐ ‐ ‐ ‐ 5.31 5.31 32.43 494.31 227.26 144.83 ‐25.86 174.59 8.20 35.30 ‐11.42 26.39 ‐38.86 3.92 ‐8.42 ‐14.78 ‐12.06 3.20 1.67 ‐6.08 ‐13.14 ‐15.90 ‐61.72 ‐1.00 ‐16.28 ‐21.61
‐ ‐ ‐ ‐ ‐ ‐ ‐35.98 253.57 280.42 156.50 58.53 142.61 3.68 4.17 ‐39.59 42.52 15.72 5.30 ‐6.04 ‐6.75 ‐1.28 ‐7.66 1.14 ‐4.12 ‐81.24 ‐82.59 ‐85.77 ‐81.12 ‐13.67 ‐68.88
‐ ‐ ‐ ‐ ‐47.35 ‐47.35 17.08 251.56 109.18 85.27 19.82 96.58 3.21 43.93 7.25 30.73 ‐7.01 15.62 0.31 2.16 ‐2.95 ‐5.26 3.92 ‐0.36 ‐16.38 6.69 ‐12.82 ‐20.90 ‐4.28 ‐9.54
Mo Na Ni P Pb
A B C D E Sum A B C D E Sum A B C D E Sum A B C D E Sum A B C D E Sum
‐ ‐ ‐ ‐ ‐ ‐ 269.12 809.11 404.11 358.89 ‐5.28 1835.94 ‐11.36 10.62 ‐1.44 5.21 ‐3.78 ‐0.75 68.85 ‐84.66 12.24 124.92 ‐0.40 120.95 ‐4.88 5.00 2.91 ‐0.37 4.14 6.79
‐ ‐ ‐ ‐ ‐ ‐ ‐178.50 253.42 195.54 34.80 16.97 322.23 ‐2.22 1.48 6.70 0.07 5.94 11.97 57.34 124.44 ‐11.05 ‐7.59 61.73 224.86 2.77 ‐26.44 1.44 ‐2.80 3.82 ‐21.21
‐ ‐ ‐ ‐ ‐ ‐ 70.07 889.56 ‐280.80 ‐166.99 11.48 523.32 4.72 11.16 ‐4.14 1.12 ‐3.97 8.89 ‐8.19 20.00 ‐113.34 ‐145.20 25.63 ‐221.09 ‐6.82 19.74 ‐20.21 ‐23.92 1.42 ‐29.79
‐ ‐ ‐ ‐ ‐2.70 ‐2.70 826.70 383.42 66.64 55.96 ‐92.33 1240.40 0.01 2.10 0.74 5.06 ‐6.28 1.63 ‐15.98 ‐100.96 74.19 ‐145.38 22.57 ‐165.56 ‐5.49 ‐0.36 2.85 ‐1.29 7.96 3.66
‐ ‐ ‐ ‐ ‐ ‐ 164.25 435.30 232.13 206.82 100.74 1139.24 2.89 3.30 0.91 0.36 ‐0.30 7.16 41.16 106.85 ‐38.02 38.47 38.28 186.75 13.15 2.67 4.12 ‐1.37 ‐8.30 10.27
‐ ‐ ‐ ‐ ‐ ‐ ‐89.70 533.15 48.42 22.49 30.57 544.92 ‐1.75 9.71 ‐0.78 6.05 4.31 17.54 ‐29.66 ‐98.59 48.99 ‐23.37 ‐115.16 ‐217.79 ‐6.69 1.73 ‐1.86 ‐0.09 ‐0.95 ‐7.86
‐ ‐ ‐ ‐ ‐ ‐ ‐7.49 578.54 203.47 ‐9.48 10.94 775.98 0.70 2.93 ‐0.88 1.33 ‐0.91 3.16 ‐15.09 111.98 63.63 ‐1.87 ‐9.62 149.03 ‐5.28 3.83 0.14 1.88 ‐6.58 ‐6.01
‐ ‐ ‐ ‐ ‐ ‐ 372.85 553.18 103.08 7.76 54.39 1091.25 ‐2.72 ‐0.34 2.41 2.92 ‐0.92 1.35 80.90 ‐72.30 5.18 26.35 ‐13.14 27.00 ‐0.60 ‐20.61 5.79 ‐4.51 ‐7.64 ‐27.58
‐ ‐ ‐ ‐ ‐ ‐ 363.64 422.24 260.91 136.43 25.82 1209.04 5.26 ‐2.03 9.77 2.79 ‐2.58 13.20 ‐10.10 3.31 ‐96.83 ‐68.49 45.32 ‐126.79 ‐17.09 ‐5.61 ‐2.02 ‐7.91 ‐5.51 ‐38.15
‐ ‐ ‐ ‐ ‐ ‐ 765.67 515.44 248.52 152.99 44.68 1727.30 3.73 0.48 ‐5.66 4.39 ‐9.67 ‐6.73 ‐57.32 170.16 ‐75.65 ‐58.88 79.70 58.01 4.11 ‐19.48 ‐11.77 ‐3.83 1.87 ‐29.10
‐ ‐ ‐ ‐ ‐ ‐ 357.06 737.85 249.55 145.32 22.54 1512.31 1.79 3.97 1.44 0.89 ‐1.07 7.01 ‐47.44 ‐42.25 ‐32.05 ‐87.40 ‐28.23 ‐237.37 ‐23.02 4.85 ‐3.52 ‐1.92 ‐1.13 ‐24.75
‐ ‐ ‐ ‐ 0.12 0.12 386.92 1050.07 323.03 170.95 ‐27.96 1903.02 1.72 3.43 ‐1.23 2.34 ‐12.25 ‐5.99 ‐35.28 ‐87.54 ‐75.74 21.89 6.62 ‐170.05 ‐4.04 ‐3.26 ‐24.93 ‐0.21 ‐4.40 ‐36.84
‐ ‐ ‐ ‐ ‐ ‐ ‐819.70 504.87 490.23 171.49 78.49 425.38 0.73 0.50 ‐6.15 4.52 2.79 2.38 ‐26.04 ‐39.59 ‐8.48 ‐49.70 5.86 ‐117.95 ‐94.64 ‐73.52 ‐92.39 ‐69.20 ‐3.35 ‐333.10
‐ ‐ ‐ ‐ ‐2.58 ‐2.58 2480.88 7666.16 2544.83 1287.43 271.03 14250.33 3.48 47.30 1.69 37.05 ‐28.69 60.82 3.15 10.85 ‐246.93 ‐376.24 119.16 ‐490.01 ‐148.53 ‐111.46 ‐139.47 ‐115.55 ‐18.65 ‐533.66
‐ ‐ ‐ ‐ ‐1.29 ‐1.29 190.84 589.70 195.76 99.03 20.85 1096.18 0.27 3.64 0.13 2.85 ‐2.21 4.68 0.24 0.83 ‐18.99 ‐28.94 9.17 ‐37.69 ‐11.43 ‐8.57 ‐10.73 ‐8.89 ‐1.43 ‐41.05
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% DIFFERENCE
IN CONCENTRATION
(2015 vs. 2011)
TB19.1.13
TB19.1.12
TB19.1.11
TB19.1.10
TB19.1.9
TB19.1.8
TB19.1.7
TB19.1.6
TB19.1.5
TB19.1.4
TB19.1.3
TB19.1.2
TB19.1.1
Mean
0 < %Difference ≤ +20
%Difference > +20
%Difference < 0
DIFFERENCE IN
CONCENTRATION
(2015‐2011, in mg/Kg)
TB19.1.13
TB19.1.12
TB19.1.11
TB19.1.10
TB19.1.9
TB19.1.8
TB19.1.7
TB19.1.6
TB19.1.5
TB19.1.4
TB19.1.3
TB19.1.2
TB19.1.1
Sum
Mean
S Sb Se Si Sn
A B C D E Mean A B C D E Mean A B C D E Mean A B C D E Mean A B C D E Mean
5.96 ‐40.08 36.17 ‐15.99 40.95 5.40 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐3.91 3.38 18.12 2.52 ‐6.40 2.74 ‐ ‐ ‐ ‐ ‐ ‐
44.03 55.73 2.41 11.20 ‐35.57 15.56 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 10.90 0.71 ‐14.88 6.17 8.22 2.22 ‐ ‐100.00 ‐ ‐ ‐ ‐100.00
1.62 25.90 ‐22.90 ‐37.23 4.23 ‐5.68 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐5.68 18.59 1.70 ‐10.15 7.97 2.49 ‐ ‐ ‐100.00 ‐100.00 ‐ ‐100.00
6.54 ‐5.17 33.41 ‐3.03 26.79 11.71 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 6.43 ‐16.29 18.11 ‐4.97 12.40 3.14 ‐ ‐ ‐ ‐ ‐ ‐
20.08 33.65 9.60 18.97 24.73 21.40 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 13.37 23.13 ‐14.52 ‐7.34 11.30 5.19 ‐ ‐ ‐ ‐ ‐ ‐
‐4.77 ‐11.91 ‐3.48 20.38 ‐25.99 ‐5.15 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 3.07 10.69 ‐12.65 ‐7.94 ‐7.95 ‐2.96 ‐ ‐ ‐ ‐ ‐ ‐
‐1.61 57.06 33.80 4.73 ‐18.13 15.17 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐8.99 3.37 7.54 ‐4.59 6.19 0.71 ‐ ‐ ‐ ‐ ‐ ‐
40.72 ‐7.66 12.64 23.72 ‐18.44 10.19 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐0.74 ‐11.93 ‐0.81 ‐7.22 1.07 ‐3.93 ‐100.00 ‐100.00 ‐ ‐100.00 ‐ ‐100.00
‐16.14 ‐5.18 ‐21.81 ‐1.85 14.32 ‐6.13 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐3.45 ‐4.45 ‐9.76 2.96 1.87 ‐2.57 ‐100.00 ‐ ‐ ‐ ‐100.00 ‐100.00
0.64 ‐8.57 ‐3.65 14.19 69.02 14.32 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 0.50 ‐1.64 2.36 ‐3.65 1.33 ‐0.22 ‐ ‐ ‐100.00 ‐ ‐100.00 ‐100.00
33.35 ‐1.81 5.98 ‐5.97 9.96 8.30 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 1.58 3.35 4.34 ‐13.94 1.76 ‐0.58 ‐100.00 ‐ ‐100.00 ‐ ‐ ‐100.00
‐0.94 ‐6.09 ‐6.01 ‐7.26 ‐13.76 ‐6.81 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐1.29 21.30 ‐2.70 3.26 19.25 7.96 ‐ ‐ ‐100.00 ‐ ‐ ‐100.00
52.87 1.59 4.69 4.36 6.52 14.01 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 2.29 4.93 ‐5.50 9.93 ‐6.09 1.11 ‐100.00 ‐100.00 ‐100.00 ‐100.00 ‐ ‐100.00
14.03 6.73 6.22 2.02 6.51 7.10 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 1.08 4.24 ‐0.66 ‐2.69 3.92 1.18 ‐100.00 ‐100.00 ‐100.00 ‐100.00 ‐100.00 ‐100.00
S Sb Se Si Sn
A B C D E Sum A B C D E Sum A B C D E Sum A B C D E Sum A B C D E Sum
22.16 ‐198.77 115.18 ‐85.08 48.11 ‐98.40 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐50.00 45.90 228.84 35.06 ‐84.17 175.62 ‐ ‐ ‐ ‐ ‐ ‐
119.87 189.12 11.23 44.75 ‐172.36 192.61 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 156.65 10.38 ‐231.34 83.31 104.14 123.15 ‐ ‐30.50 ‐ ‐ ‐ ‐30.50
4.54 64.03 ‐101.58 ‐203.88 11.65 ‐225.25 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐95.83 252.11 25.23 ‐149.73 118.34 150.11 ‐ ‐ ‐14.77 ‐19.56 ‐ ‐34.33
18.98 ‐19.98 107.90 ‐11.23 77.81 173.48 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 88.27 ‐228.25 202.20 ‐62.82 163.35 162.75 ‐ ‐ ‐ ‐ ‐ ‐
60.23 77.83 35.15 65.76 68.97 307.94 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 165.79 268.11 ‐210.49 ‐101.96 147.35 268.80 ‐ ‐ ‐ ‐ ‐ ‐
‐13.62 ‐38.40 ‐12.87 71.67 ‐68.62 ‐61.84 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 36.77 130.06 ‐195.76 ‐118.30 ‐99.15 ‐246.38 ‐ ‐ ‐ ‐ ‐ ‐
‐5.93 133.76 105.02 14.72 ‐28.69 218.90 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐121.70 40.68 91.14 ‐63.36 69.18 15.94 ‐ ‐ ‐ ‐ ‐ ‐
104.34 ‐27.89 39.53 69.65 ‐63.53 122.10 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐9.56 ‐168.44 ‐10.26 ‐105.24 14.35 ‐279.16 ‐13.43 ‐20.63 ‐ ‐10.65 ‐ ‐44.71
‐50.64 ‐14.05 ‐107.90 ‐6.66 25.14 ‐154.11 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐41.87 ‐59.20 ‐125.73 36.28 24.12 ‐166.39 ‐19.23 ‐ ‐ ‐ ‐10.57 ‐29.80
2.22 ‐31.20 ‐12.42 45.91 139.82 144.32 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 6.08 ‐19.33 28.57 ‐49.48 15.34 ‐18.82 ‐ ‐ ‐14.86 ‐ ‐10.54 ‐25.40
88.20 ‐5.86 21.35 ‐22.10 27.95 109.54 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 19.97 41.75 52.19 ‐205.32 21.09 ‐70.33 ‐23.02 ‐ ‐11.59 ‐ ‐ ‐34.61
‐3.89 ‐27.14 ‐29.56 ‐39.63 ‐34.00 ‐134.22 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐16.66 208.89 ‐34.61 42.21 196.35 396.17 ‐ ‐ ‐22.25 ‐ ‐ ‐22.25
213.76 6.87 20.39 17.93 24.43 283.38 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 30.84 63.93 ‐78.08 119.39 ‐90.37 45.70 ‐72.88 ‐70.31 ‐88.47 ‐65.15 ‐ ‐296.81
560.23 108.33 191.42 ‐38.21 56.67 878.44 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 168.75 586.60 ‐258.12 ‐539.98 599.91 557.16 ‐128.56 ‐121.45 ‐151.95 ‐95.36 ‐21.11 ‐518.43
43.09 8.33 14.72 ‐2.94 4.36 67.57 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 12.98 45.12 ‐19.86 ‐41.54 46.15 42.86 ‐32.14 ‐40.48 ‐30.39 ‐31.79 ‐10.56 ‐64.80
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APPENDIX K: Changes in Concentrations of Metals in Bioswale TB19 from 2011 to 2015
% DIFFERENCE
IN CONCENTRATION
(2015 vs. 2011)
TB19.1.13
TB19.1.12
TB19.1.11
TB19.1.10
TB19.1.9
TB19.1.8
TB19.1.7
TB19.1.6
TB19.1.5
TB19.1.4
TB19.1.3
TB19.1.2
TB19.1.1
Mean
0 < %Difference ≤ +20
%Difference > +20
%Difference < 0
DIFFERENCE IN
CONCENTRATION
(2015‐2011, in mg/Kg)
TB19.1.13
TB19.1.12
TB19.1.11
TB19.1.10
TB19.1.9
TB19.1.8
TB19.1.7
TB19.1.6
TB19.1.5
TB19.1.4
TB19.1.3
TB19.1.2
TB19.1.1
Sum
Mean
Sr Ti Tl V Zn
A B C D E Mean A B C D E Mean A B C D E Mean A B C D E Mean A B C D E Mean
24.66 5.48 ‐7.35 ‐5.28 ‐5.33 2.44 ‐0.86 ‐0.81 3.16 ‐0.11 8.02 1.88 ‐ ‐ ‐ ‐ ‐ ‐ ‐4.93 39.56 15.15 13.15 ‐1.88 12.21 ‐37.03 24.48 11.10 40.59 14.15 10.66
12.87 ‐2.25 6.39 15.80 ‐0.81 6.40 28.11 35.09 ‐7.58 ‐2.02 48.46 20.41 ‐ ‐ ‐ ‐ ‐ ‐ ‐9.51 21.11 ‐0.93 ‐5.42 13.40 3.73 5.94 53.44 22.89 8.82 ‐1.09 18.00
11.76 9.76 65.91 ‐5.74 ‐14.85 13.37 21.55 ‐15.50 21.35 ‐15.36 9.46 4.30 ‐ ‐ ‐ ‐ ‐ ‐ ‐6.08 92.92 ‐24.79 ‐19.44 3.91 9.30 10.50 114.80 ‐5.92 ‐9.65 39.50 29.85
7.00 14.98 12.99 3.19 ‐32.22 1.19 22.75 ‐16.09 13.40 ‐6.91 ‐27.54 ‐2.88 ‐ ‐ ‐ ‐ ‐ ‐ 4.78 ‐16.53 3.94 ‐7.21 ‐2.39 ‐3.48 9.14 4.29 43.11 1.73 13.54 14.36
‐12.19 1.97 21.79 9.72 ‐9.76 2.31 9.17 36.62 ‐19.22 ‐1.51 30.56 11.12 ‐ ‐ ‐ ‐ ‐ ‐ 4.24 38.82 ‐18.27 ‐10.21 0.23 2.96 16.47 45.54 ‐83.64 22.08 ‐0.26 0.04
6.73 37.30 0.14 21.66 ‐4.02 12.36 73.38 6.96 ‐10.55 0.81 13.57 16.83 ‐ ‐ ‐ ‐ ‐ ‐ ‐16.17 34.39 ‐1.25 8.82 8.78 6.91 8.48 31.95 7.93 13.00 ‐11.59 9.95
18.30 2.77 13.48 12.15 0.42 9.42 0.64 21.48 23.64 6.74 33.16 17.13 ‐ ‐ ‐ ‐ ‐ ‐ ‐1.39 30.48 8.96 6.07 2.44 9.31 16.07 68.56 25.95 26.47 ‐4.17 26.58
‐31.32 8.02 72.41 74.01 3.97 25.42 ‐14.22 ‐6.01 9.43 ‐0.83 11.09 ‐0.11 ‐ ‐ ‐ ‐ ‐ ‐ 2.21 ‐9.01 16.16 ‐4.91 4.50 1.79 28.55 ‐1.31 44.89 58.64 ‐6.56 24.84
21.39 ‐3.26 23.30 ‐13.09 ‐13.35 3.00 ‐0.56 10.91 ‐6.00 13.73 ‐1.88 3.24 ‐ ‐ ‐ ‐ ‐ ‐ 18.28 ‐10.69 ‐8.55 ‐5.37 ‐2.11 ‐1.69 4.64 9.19 85.60 86.09 ‐1.92 36.72
28.18 15.09 10.51 20.15 48.80 24.55 ‐14.95 ‐2.96 ‐1.18 ‐12.28 12.13 ‐3.85 ‐ ‐ ‐ ‐ ‐ ‐ 4.27 ‐2.61 ‐4.49 ‐12.18 ‐16.03 ‐6.21 14.27 12.07 0.39 4.27 9.53 8.11
‐7.28 ‐1.30 3.11 16.52 ‐9.33 0.35 ‐20.64 ‐16.85 8.56 ‐22.62 ‐7.30 ‐11.77 ‐ ‐ ‐ ‐ ‐ ‐ ‐12.95 12.48 ‐1.09 ‐21.12 ‐4.26 ‐5.39 3.41 30.17 22.14 ‐11.60 ‐3.83 8.06
14.73 1.60 1.22 2.33 ‐3.71 3.24 40.17 5.89 ‐7.97 6.23 57.08 20.28 ‐ ‐ ‐ ‐ ‐ ‐ 3.21 ‐2.61 ‐7.71 14.55 7.47 2.98 16.91 29.32 6.23 13.47 ‐1.48 12.89
50.45 15.13 5.06 ‐2.95 5.69 14.68 29.17 3.79 ‐10.46 13.78 ‐17.51 3.75 ‐ ‐ ‐ ‐ ‐ ‐ ‐14.70 ‐4.33 ‐18.51 2.40 ‐1.08 ‐7.24 5.92 15.49 1.05 12.88 8.36 8.74
11.18 8.10 17.61 11.42 ‐2.65 9.13 13.36 4.81 1.28 ‐1.57 13.02 6.18 ‐ ‐ ‐ ‐ ‐ ‐ ‐2.21 17.23 ‐3.18 ‐3.14 1.00 1.94 7.94 33.69 13.98 20.52 4.17 16.06
Sr Ti Tl V Zn
A B C D E Sum A B C D E Sum A B C D E Sum A B C D E Sum A B C D E Sum
6.86 1.69 ‐2.43 ‐1.36 ‐1.13 3.64 ‐0.94 ‐0.90 3.15 ‐0.14 6.34 7.50 ‐ ‐ ‐ ‐ ‐ ‐ ‐1.21 5.87 2.46 2.11 ‐0.62 8.61 ‐37.57 10.52 4.57 17.23 8.45 3.20
3.64 ‐0.60 1.60 3.66 ‐0.24 8.06 19.39 29.11 ‐7.79 ‐1.98 30.64 69.38 ‐ ‐ ‐ ‐ ‐ ‐ ‐1.97 2.63 ‐0.12 ‐0.78 3.01 2.77 3.18 18.02 9.76 3.53 ‐0.82 33.67
3.71 2.75 22.54 ‐1.87 ‐4.19 22.93 13.18 ‐13.33 18.72 ‐15.80 5.14 7.92 ‐ ‐ ‐ ‐ ‐ ‐ ‐1.42 10.22 ‐4.70 ‐3.05 0.95 2.01 5.09 30.37 ‐2.78 ‐4.40 23.07 51.35
2.33 3.23 2.68 0.78 ‐14.95 ‐5.92 16.08 ‐17.66 11.72 ‐6.61 ‐28.19 ‐24.67 ‐ ‐ ‐ ‐ ‐ ‐ 1.18 ‐2.51 0.54 ‐1.13 ‐0.53 ‐2.44 5.35 1.74 15.09 0.78 7.28 30.24
‐3.86 0.43 4.68 2.08 ‐2.38 0.95 5.60 30.49 ‐23.10 ‐1.55 15.79 27.23 ‐ ‐ ‐ ‐ ‐ ‐ 1.01 4.37 ‐3.09 ‐1.62 0.06 0.73 9.39 12.21 ‐237.85 8.75 ‐0.17 ‐207.68
1.92 9.04 0.03 4.89 ‐0.93 14.96 34.85 6.70 ‐12.04 0.84 6.13 36.48 ‐ ‐ ‐ ‐ ‐ ‐ ‐3.43 4.50 ‐0.20 1.32 2.38 4.57 4.41 11.20 3.25 5.27 ‐8.82 15.30
5.56 0.62 3.27 2.94 0.20 12.59 0.62 21.70 19.98 6.21 19.32 67.83 ‐ ‐ ‐ ‐ ‐ ‐ ‐0.34 3.89 1.17 0.84 0.60 6.16 10.07 19.33 9.75 9.40 ‐2.34 46.21
‐13.44 2.15 17.39 50.59 0.91 57.61 ‐16.45 ‐6.90 9.73 ‐0.89 11.39 ‐3.12 ‐ ‐ ‐ ‐ ‐ ‐ 0.44 ‐1.45 2.47 ‐0.69 1.21 1.98 13.56 ‐0.57 16.98 24.58 ‐4.37 50.19
6.70 ‐0.91 24.16 ‐8.13 ‐8.13 13.68 ‐0.38 10.18 ‐6.14 13.79 ‐2.47 14.98 ‐ ‐ ‐ ‐ ‐ ‐ 3.26 ‐1.83 ‐1.39 ‐0.78 ‐0.48 ‐1.21 2.20 3.54 56.78 39.89 ‐1.00 101.42
7.27 3.78 2.38 4.10 9.64 27.17 ‐11.96 ‐3.08 ‐1.17 ‐13.39 8.69 ‐20.90 ‐ ‐ ‐ ‐ ‐ ‐ 1.00 ‐0.38 ‐0.67 ‐1.93 ‐4.16 ‐6.14 7.56 4.44 0.15 1.77 5.16 19.08
‐1.99 ‐0.32 0.73 3.78 ‐2.28 ‐0.06 ‐13.77 ‐19.56 8.37 ‐27.75 ‐4.63 ‐57.34 ‐ ‐ ‐ ‐ ‐ ‐ ‐3.22 2.04 ‐0.17 ‐3.72 ‐1.11 ‐6.16 2.01 12.05 8.60 ‐5.33 ‐2.39 14.94
4.56 0.38 0.28 0.58 ‐0.75 5.06 24.40 5.88 ‐9.24 7.24 28.73 57.01 ‐ ‐ ‐ ‐ ‐ ‐ 0.78 ‐0.44 ‐1.26 2.35 2.12 3.55 11.52 13.32 2.98 6.19 ‐0.80 33.21
12.42 3.67 1.12 ‐0.69 1.55 18.06 16.29 4.15 ‐13.41 13.78 ‐9.36 11.44 ‐ ‐ ‐ ‐ ‐ ‐ ‐3.73 ‐0.70 ‐3.67 0.40 ‐0.29 ‐7.99 3.69 6.72 0.49 5.52 4.34 20.76
35.70 25.91 78.45 61.35 ‐22.69 178.71 86.91 46.78 ‐1.21 ‐26.25 87.52 193.75 ‐ ‐ ‐ ‐ ‐ ‐ ‐7.63 26.23 ‐8.63 ‐6.69 3.15 6.43 40.46 142.88 ‐112.22 113.18 27.60 211.90
2.75 1.99 6.03 4.72 ‐1.75 13.75 6.69 3.60 ‐0.09 ‐2.02 6.73 14.90 ‐ ‐ ‐ ‐ ‐ ‐ ‐0.59 2.02 ‐0.66 ‐0.51 0.24 0.49 3.11 10.99 ‐8.63 8.71 2.12 16.30
109
APPENDIX L: Statistical Analysis of Means of Selected Metals from 2011 and 2015 Sample Populations as Calculated for Foreslope ("A"), Bioswale ("B", "C", "D"), and Backslope ("E"), Samples from All, Wet, and Dry Bioswales
Al Ba Be Ca Cd
"A" samples (all) z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015 2011 2015
Mean 9650.129703 9425.36604 Mean 82.83073789 76.04622423 Mean 0.503559784 0.490852197 Mean 37856.33482 39494.06786 Mean 5.091814541 4.903068376
Known Variance 4753946 4917357 Known Variance 1814.655 577.0717 Known Variance 0.013727 0.014119 Known Variance 191509769.2 188623482.4 Known Variance 1.567228 1.092097
Observations 72 72 Observations 72 72 Observations 72 72 Observations 72 72 Observations 72 72
Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
z 0.613267363 z 1.177142918 z 0.646171676 z ‐0.712756896 z 0.982106707
P(Z<=z) one‐tail 0.269849785 P(Z<=z) one‐tail 0.119569234 P(Z<=z) one‐tail 0.25908409 P(Z<=z) one‐tail 0.237998101 P(Z<=z) one‐tail 0.163023641
z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627
P(Z<=z) two‐tail 0.53969957 P(Z<=z) two‐tail 0.239138468 P(Z<=z) two‐tail 0.518168181 P(Z<=z) two‐tail 0.475996203 P(Z<=z) two‐tail 0.326047282
z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985
"A" samples (wet) z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015 2011 2015
Mean 10216.78801 10204.2593 Mean 88.79137175 76.29123196 Mean 0.526400794 0.519755841 Mean 41389.3775 42748.98318 Mean 5.53463992 5.289120809
Known Variance 5454840 4511757 Known Variance 3033.789 869.0226 Known Variance 0.015895 0.014072 Known Variance 210864225.7 190576834.6 Known Variance 1.871795391 1.045257374
Observations 41 41 Observations 41 41 Observations 41 41 Observations 41 41 Observations 41 41
Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
z 0.025411179 z 1.281203171 z 0.245788876 z ‐0.434504225 z 0.92046036
P(Z<=z) one‐tail 0.489863497 P(Z<=z) one‐tail 0.100061156 P(Z<=z) one‐tail 0.402922834 P(Z<=z) one‐tail 0.331961164 P(Z<=z) one‐tail 0.178666119
z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627
P(Z<=z) two‐tail 0.979726994 P(Z<=z) two‐tail 0.200122313 P(Z<=z) two‐tail 0.805845669 P(Z<=z) two‐tail 0.663922327 P(Z<=z) two‐tail 0.357332239
z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985
"A" samples (dry) z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015 2011 2015
Mean 8900.678389 8395.216886 Mean 74.94731892 75.72218174 Mean 0.473350705 0.452624797 Mean 33183.60096 35189.17986 Mean 4.506142266 4.392482901
Known Variance 2840598.278 3590211.756 Known Variance 93.11370148 190.758729 Known Variance 0.009256234 0.011615178 Known Variance 127568529.8 153495910.1 Known Variance 0.56205082 0.696234876
Observations 31 31 Observations 31 31 Observations 31 31 Observations 31 31 Observations 31 31
Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
z 1.109777948 z ‐0.256061369 z 0.798764033 z ‐0.666066584 z 0.564152402
P(Z<=z) one‐tail 0.133547362 P(Z<=z) one‐tail 0.398951725 P(Z<=z) one‐tail 0.212213625 P(Z<=z) one‐tail 0.252684271 P(Z<=z) one‐tail 0.286325209
z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627
P(Z<=z) two‐tail 0.267094724 P(Z<=z) two‐tail 0.797903451 P(Z<=z) two‐tail 0.42442725 P(Z<=z) two‐tail 0.505368542 P(Z<=z) two‐tail 0.572650418
z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985
"B", "C", "D" samples (all) z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015 2011 2015
Mean 6154.277901 6216.245929 Mean 69.73304167 72.22184352 Mean 0.282403914 0.287720849 Mean 43516.59852 45303.87909 Mean 3.294574496 3.633821623
Known Variance 5396381.078 4913401.62 Known Variance 1187.362 813.6422 Known Variance 0.015179 0.013838 Known Variance 129843899.7 209099716.6 Known Variance 1.220387 2.557702
Observations 216 216 Observations 216 216 Observations 216 216 Observations 216 216 Observations 216 215
Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
z ‐0.283641515 z ‐0.817698491 z ‐0.458735075 z ‐1.426776283 z ‐2.561086768
P(Z<=z) one‐tail 0.388342559 P(Z<=z) one‐tail 0.206764686 P(Z<=z) one‐tail 0.323212211 P(Z<=z) one‐tail 0.076822195 P(Z<=z) one‐tail 0.005217265
z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627
P(Z<=z) two‐tail 0.776685118 P(Z<=z) two‐tail 0.413529373 P(Z<=z) two‐tail 0.646424423 P(Z<=z) two‐tail 0.15364439 P(Z<=z) two‐tail 0.010434529
z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985
"B", "C", "D" samples (wet) z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015 2011 2015
Mean 6904.224856 7104.074087 Mean 76.81086742 77.72334559 Mean 0.318386876 0.331975951 Mean 41807.74997 42960.65672 Mean 3.601178555 4.099043569
Known Variance 6106765 5276625 Known Variance 1817.484 1149.188 Known Variance 0.017244 0.014867 Known Variance 119341046.3 236135433.3 Known Variance 1.546024 3.499899
Observations 123 123 Observations 123 123 Observations 123 123 Observations 123 123 Observations 123 122
Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
z ‐0.656930202 z ‐0.185797673 z ‐0.841037839 z ‐0.678174259 z ‐2.451109983
P(Z<=z) one‐tail 0.255612899 P(Z<=z) one‐tail 0.426301715 P(Z<=z) one‐tail 0.200163368 P(Z<=z) one‐tail 0.248830606 P(Z<=z) one‐tail 0.007120822
z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627
P(Z<=z) two‐tail 0.511225797 P(Z<=z) two‐tail 0.852603429 P(Z<=z) two‐tail 0.400326737 P(Z<=z) two‐tail 0.497661211 P(Z<=z) two‐tail 0.014241643
z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985
"B", "C", "D" samples (dry) z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015 2011 2015
Mean 5162.412573 5042.021592 Mean 60.37204632 64.94566336 Mean 0.234813544 0.229189906 Mean 45776.68852 48402.97964 Mean 2.889065902 3.023530469
Known Variance 2729198 2011698 Known Variance 200.0922 276.8831 Known Variance 0.008471 0.00646 Known Variance 134764611.9 156476495.1 Known Variance 0.500938 0.665326
Observations 93 93 Observations 93 93 Observations 93 93 Observations 93 93 Observations 93 93
Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
z 0.533218508 z ‐2.019544032 z 0.443827672 z ‐1.48408236 z ‐1.200745308
P(Z<=z) one‐tail 0.296941166 P(Z<=z) one‐tail 0.021715353 P(Z<=z) one‐tail 0.32858359 P(Z<=z) one‐tail 0.068893536 P(Z<=z) one‐tail 0.114925007
z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627
P(Z<=z) two‐tail 0.593882331 P(Z<=z) two‐tail 0.043430706 P(Z<=z) two‐tail 0.65716718 P(Z<=z) two‐tail 0.137787072 P(Z<=z) two‐tail 0.229850013
z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985
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APPENDIX L: Statistical Analysis of Means of Selected Metals from 2011 and 2015 Sample Populations as Calculated for Foreslope ("A"), Bioswale ("B", "C", "D"), and Backslope ("E"), Samples from All, Wet, and Dry Bioswales
Al Ba Be Ca Cd
"E" samples (all) z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015 2011 2015
Mean 11920.46893 11864.92609 Mean 94.36080535 94.84119652 Mean 0.645555407 0.632609265 Mean 21141.30118 20948.97424 Mean 5.439150414 5.342548414
Known Variance 10463673 10621201 Known Variance 666.6363554 732.8825189 Known Variance 0.03042186 0.029066155 Known Variance 256366408.3 235357335.7 Known Variance 1.29727 1.21095
Observations 72 72 Observations 72 72 Observations 72 72 Observations 72 72 Observations 72 72
Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
z 0.102638156 z ‐0.108961202 z 0.45039324 z 0.073594569 z 0.517570549
P(Z<=z) one‐tail 0.459125079 P(Z<=z) one‐tail 0.456616632 P(Z<=z) one‐tail 0.326213459 P(Z<=z) one‐tail 0.470666496 P(Z<=z) one‐tail 0.302378967
z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627
P(Z<=z) two‐tail 0.918250159 P(Z<=z) two‐tail 0.913233264 P(Z<=z) two‐tail 0.652426918 P(Z<=z) two‐tail 0.941332992 P(Z<=z) two‐tail 0.604757935
z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985
"E" samples (wet) z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015 2011 2015
Mean 12198.88912 12256.18834 Mean 98.25103836 98.3273205 Mean 0.650574889 0.64167556 Mean 20033.60134 20516.45409 Mean 5.263824106 5.181688628
Known Variance 14308919.53 14875923.79 Known Variance 869.5711884 1120.297752 Known Variance 0.044605449 0.043184593 Known Variance 174117768.7 207180120.9 Known Variance 1.435254983 1.327182505
Observations 41 41 Observations 41 41 Observations 41 41 Observations 41 41 Observations 41 41
Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
z ‐0.067914404 z ‐0.010949708 z 0.192320928 z ‐0.158334094 z 0.316429153
P(Z<=z) one‐tail 0.472926886 P(Z<=z) one‐tail 0.495631786 P(Z<=z) one‐tail 0.423745413 P(Z<=z) one‐tail 0.437096772 P(Z<=z) one‐tail 0.375838396
z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627
P(Z<=z) two‐tail 0.945853773 P(Z<=z) two‐tail 0.991263572 P(Z<=z) two‐tail 0.847490826 P(Z<=z) two‐tail 0.874193544 P(Z<=z) two‐tail 0.751676792
z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985
"E" samples (dry) z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015 2011 2015
Mean 11552.23578 11347.45022 Mean 89.21565846 90.23051641 Mean 0.638916737 0.620618359 Mean 22606.32355 21521.01703 Mean 5.671033596 5.555298453
Known Variance 5139904.944 4523737.906 Known Variance 351.7503162 183.162856 Known Variance 0.011585524 0.010140888 Known Variance 361377771.6 272049321.6 Known Variance 1.020349881 0.977742393
Observations 31 31 Observations 31 31 Observations 31 31 Observations 31 31 Observations 31 31
Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
z 0.366783455 z ‐0.24431181 z 0.691193174 z 0.24009601 z 0.455867184
P(Z<=z) one‐tail 0.356890275 P(Z<=z) one‐tail 0.403494669 P(Z<=z) one‐tail 0.244722077 P(Z<=z) one‐tail 0.405127914 P(Z<=z) one‐tail 0.324242744
z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627
P(Z<=z) two‐tail 0.71378055 P(Z<=z) two‐tail 0.806989338 P(Z<=z) two‐tail 0.489444153 P(Z<=z) two‐tail 0.810255827 P(Z<=z) two‐tail 0.648485489
z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985
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APPENDIX L: Statistical Analysis of Means of Selected Metals from 2011 and 2015 Sample Populations as Calculated for Foreslope ("A"), Bioswale ("B", "C", "D"), and Backslope ("E"), Samples from All, Wet, and Dry Bioswales
"A" samples (all)
"A" samples (wet)
"A" samples (dry)
"B", "C", "D" samples (all)
"B", "C", "D" samples (wet)
"B", "C", "D" samples (dry)
Cr Cu Fe K Mg
z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015 2011 2015
Mean 20.32046416 18.22041305 Mean 28.86472571 24.53690798 Mean 18908.61347 18404.76153 Mean 1392.29828 1408.943569 Mean 20723.18972 21752.44244
Known Variance 177.0560978 12.46042035 Known Variance 549.528198 59.09615831 Known Variance 13268219.93 12853613.87 Known Variance 81463.37612 131165.9399 Known Variance 47118045.88 48618956.82
Observations 72 72 Observations 72 72 Observations 72 72 Observations 72 72 Observations 72 72
Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
z 1.29441214 z 1.488540127 z 0.83650271 z ‐0.306299301 z ‐0.892582479
P(Z<=z) one‐tail 0.09776155 P(Z<=z) one‐tail 0.068304254 P(Z<=z) one‐tail 0.201436076 P(Z<=z) one‐tail 0.379688386 P(Z<=z) one‐tail 0.186040403
z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627
P(Z<=z) two‐tail 0.1955231 P(Z<=z) two‐tail 0.136608508 P(Z<=z) two‐tail 0.402872153 P(Z<=z) two‐tail 0.759376771 P(Z<=z) two‐tail 0.372080806
z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985
z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015 2011 2015
Mean 22.48905321 19.02612304 Mean 34.1283721 25.57300728 Mean 20790.698 20305.64079 Mean 1451.995466 1535.037974 Mean 23201.23803 24041.15412
Known Variance 294.2902027 13.72792677 Known Variance 879.8452398 71.12121262 Known Variance 10780334.31 8845316.067 Known Variance 75390.94751 102121.5234 Known Variance 47731045.25 44150137.67
Observations 41 41 Observations 41 41 Observations 41 41 Observations 41 41 Observations 41 41
Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
z 1.263419348 z 1.776429038 z 0.701088525 z ‐1.262054027 z ‐0.56106676
P(Z<=z) one‐tail 0.103219257 P(Z<=z) one‐tail 0.037831114 P(Z<=z) one‐tail 0.241623885 P(Z<=z) one‐tail 0.103464673 P(Z<=z) one‐tail 0.287376013
z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627
P(Z<=z) two‐tail 0.206438514 P(Z<=z) two‐tail 0.075662228 P(Z<=z) two‐tail 0.483247771 P(Z<=z) two‐tail 0.206929346 P(Z<=z) two‐tail 0.574752027
z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985
z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015 2011 2015
Mean 17.45233025 17.15479662 Mean 21.90312888 23.1665831 Mean 16419.40489 15890.6954 Mean 1313.343937 1242.173549 Mean 17445.77098 18725.43666
Known Variance 7.558543732 8.789924697 Known Variance 27.55005731 39.89447129 Known Variance 5677589.023 7055446.284 Known Variance 78547.51218 120738.5172 Known Variance 27444229.24 38438623.08
Observations 31 31 Observations 31 31 Observations 31 31 Observations 31 31 Observations 31 31
Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
z 0.409711701 z ‐0.856578152 z 0.824958276 z 0.887649988 z ‐0.877791098
P(Z<=z) one‐tail 0.341008723 P(Z<=z) one‐tail 0.195839032 P(Z<=z) one‐tail 0.204697639 P(Z<=z) one‐tail 0.187364528 P(Z<=z) one‐tail 0.190028548
z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627
P(Z<=z) two‐tail 0.682017445 P(Z<=z) two‐tail 0.391678064 P(Z<=z) two‐tail 0.409395279 P(Z<=z) two‐tail 0.374729055 P(Z<=z) two‐tail 0.380057096
z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985
z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015 2011 2015
Mean 13.27765298 16.25694936 Mean 17.9715982 21.09428157 Mean 12043.50331 13105.23254 Mean 1258.383293 1058.895289 Mean 21680.71836 22904.25448
Known Variance 18.55062 272.7746 Known Variance 75.80019 198.9466 Known Variance 18603188 36627802 Known Variance 160285.747 152095.8705 Known Variance 28550598.64 49392953.97
Observations 216 216 Observations 216 216 Observations 216 216 Observations 216 216 Observations 216 216
Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
z ‐2.565379045 z ‐2.768780403 z ‐2.09966126 z 5.245669498 z ‐2.036824326
P(Z<=z) one‐tail 0.005153157 P(Z<=z) one‐tail 0.002813327 P(Z<=z) one‐tail 0.017879325 P(Z<=z) one‐tail 7.78579E‐08 P(Z<=z) one‐tail 0.020833825
z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627
P(Z<=z) two‐tail 0.010306315 P(Z<=z) two‐tail 0.005626655 P(Z<=z) two‐tail 0.03575865 P(Z<=z) two‐tail 1.55716E‐07 P(Z<=z) two‐tail 0.04166765
z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985
z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015 2011 2015
Mean 14.49572475 18.08018695 Mean 20.27114211 23.50897121 Mean 13392.09685 15086.21944 Mean 1450.199244 1226.277438 Mean 21179.16586 22664.70737
Known Variance 22.70942 424.3589 Known Variance 111.1553 283.2677 Known Variance 23709793 51223281 Known Variance 131650.4 163690.7 Known Variance 27493631 67495903
Observations 123 123 Observations 123 123 Observations 123 123 Observations 123 123 Observations 123 123
Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
z ‐1.880137502 z ‐1.808112142 z ‐2.170504116 z 4.569692755 z ‐1.690438864
P(Z<=z) one‐tail 0.03004467 P(Z<=z) one‐tail 0.035294524 P(Z<=z) one‐tail 0.014984339 P(Z<=z) one‐tail 2.4422E‐06 P(Z<=z) one‐tail 0.045472013
z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627
P(Z<=z) two‐tail 0.060089341 P(Z<=z) two‐tail 0.070589049 P(Z<=z) two‐tail 0.029968677 P(Z<=z) two‐tail 4.8844E‐06 P(Z<=z) two‐tail 0.090944025
z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985
z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015 2011 2015
Mean 11.66665484 13.84557062 Mean 14.93026594 17.90065979 Mean 10259.87959 10485.21761 Mean 1004.691227 837.518899 Mean 22344.06199 23221.07486
Known Variance 8.49266 62.08082 Known Variance 12.7968 69.51437 Known Variance 6262595 5269411 Known Variance 85136.44 50698.85 Known Variance 29175798 25274075
Observations 93 93 Observations 93 93 Observations 93 93 Observations 93 93 Observations 93 93
Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
z ‐2.501273329 z ‐3.15737469 z ‐0.639916797 z 4.374209281 z ‐1.146169917
P(Z<=z) one‐tail 0.006187382 P(Z<=z) one‐tail 0.000795983 P(Z<=z) one‐tail 0.261113347 P(Z<=z) one‐tail 6.09367E‐06 P(Z<=z) one‐tail 0.125862426
z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627
P(Z<=z) two‐tail 0.012374763 P(Z<=z) two‐tail 0.001591966 P(Z<=z) two‐tail 0.522226693 P(Z<=z) two‐tail 1.21873E‐05 P(Z<=z) two‐tail 0.251724852
z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985
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APPENDIX L: Statistical Analysis of Means of Selected Metals from 2011 and 2015 Sample Populations as Calculated for Foreslope ("A"), Bioswale ("B", "C", "D"), and Backslope ("E"), Samples from All, Wet, and Dry Bioswales
"E" samples (all)
"E" samples (wet)
"E" samples (dry)
Cr Cu Fe K Mg
z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015 2011 2015
Mean 21.5961047 20.72397289 Mean 25.04097355 23.85679168 Mean 20403.31364 20017.02144 Mean 1583.870259 1628.375082 Mean 12625.41098 12627.43431
Known Variance 27.67050735 20.33550827 Known Variance 50.19851293 47.05827422 Known Variance 15730416.48 15531684.68 Known Variance 174610.7726 156200.9522 Known Variance 51511514.7 49350877.96
Observations 72 72 Observations 72 72 Observations 72 72 Observations 72 72 Observations 72 72
Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
z 1.068072031 z 1.018883893 z 0.586236851 z ‐0.656572789 z ‐0.001709496
P(Z<=z) one‐tail 0.14274401 P(Z<=z) one‐tail 0.154129046 P(Z<=z) one‐tail 0.27885818 P(Z<=z) one‐tail 0.255727825 P(Z<=z) one‐tail 0.49931801
z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627
P(Z<=z) two‐tail 0.285488021 P(Z<=z) two‐tail 0.308258092 P(Z<=z) two‐tail 0.557716361 P(Z<=z) two‐tail 0.51145565 P(Z<=z) two‐tail 0.99863602
z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985
z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015 2011 2015
Mean 20.72573428 20.11734822 Mean 25.39528207 22.93180867 Mean 20168.96917 19837.17755 Mean 1597.389168 1636.321178 Mean 12509.16574 12712.29131
Known Variance 26.04477656 25.23962809 Known Variance 29.65633175 21.78635409 Known Variance 22424192.43 21757234.48 Known Variance 159588.0892 160454.764 Known Variance 37502187.92 40521084.91
Observations 41 41 Observations 41 41 Observations 41 41 Observations 41 41 Observations 41 41
Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
z 0.543974478 z 2.199267158 z 0.319622589 z ‐0.440650931 z ‐0.147246316
P(Z<=z) one‐tail 0.293229518 P(Z<=z) one‐tail 0.013929466 P(Z<=z) one‐tail 0.374627224 P(Z<=z) one‐tail 0.329732863 P(Z<=z) one‐tail 0.441468802
z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627
P(Z<=z) two‐tail 0.586459036 P(Z<=z) two‐tail 0.027858931 P(Z<=z) two‐tail 0.749254448 P(Z<=z) two‐tail 0.659465725 P(Z<=z) two‐tail 0.882937604
z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985
z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015 2011 2015
Mean 22.74723977 21.52628294 Mean 24.57237196 25.08015632 Mean 20713.25312 20254.87948 Mean 1565.990412 1617.865729 Mean 12779.15469 12515.20409
Known Variance 27.49364158 12.71901184 Known Variance 76.98158718 77.85421411 Known Variance 6708662.895 7198539.243 Known Variance 193918.078 150380.9881 Known Variance 69998470.03 61006872.21
Observations 31 31 Observations 31 31 Observations 31 31 Observations 31 31 Observations 31 31
Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
z 1.072012351 z ‐0.227208445 z 0.684353664 z ‐0.492236359 z 0.128398217
P(Z<=z) one‐tail 0.141857242 P(Z<=z) one‐tail 0.410130831 P(Z<=z) one‐tail 0.246875934 P(Z<=z) one‐tail 0.311276132 P(Z<=z) one‐tail 0.448916921
z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627
P(Z<=z) two‐tail 0.283714485 P(Z<=z) two‐tail 0.820261661 P(Z<=z) two‐tail 0.493751868 P(Z<=z) two‐tail 0.622552264 P(Z<=z) two‐tail 0.897833842
z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985
Statistically significant increase between means of 2011 and 2015 sample populations
Statistically significant decrease between means of 2011 and 2015 sample populations
113
APPENDIX L: Statistical Analysis of Means of Selected Metals from 2011 and 2015 Sample Populations as Calculated for Foreslope ("A"), Bioswale ("B", "C", "D"), and Backslope ("E"), Samples from All, Wet, and Dry Bioswales
"A" samples (all)
"A" samples (wet)
"A" samples (dry)
"B", "C", "D" samples (all)
"B", "C", "D" samples (wet)
"B", "C", "D" samples (dry)
Mn Na Ni P Pb
z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015 2011 2015
Mean 589.6147441 544.0988188 Mean 788.2439153 978.1451542 Mean 24.90752617 22.98151555 Mean 403.0335943 403.9142363 Mean 57.41827689 48.13043601
Known Variance 141150.8289 27885.79469 Known Variance 174475.1361 251416.274 Known Variance 197.4019326 21.36903859 Known Variance 4879.920493 4190.899402 Known Variance 2370.859957 1040.224455
Observations 72 72 Observations 72 72 Observations 72 72 Observations 72 72 Observations 72 72
Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
z 0.939375479 z ‐2.469133695 z 1.104918076 z ‐0.078458933 z 1.349381592
P(Z<=z) one‐tail 0.173768999 P(Z<=z) one‐tail 0.00677203 P(Z<=z) one‐tail 0.134597545 P(Z<=z) one‐tail 0.468731498 P(Z<=z) one‐tail 0.088607215
z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627
P(Z<=z) two‐tail 0.347537998 P(Z<=z) two‐tail 0.013544061 P(Z<=z) two‐tail 0.269195089 P(Z<=z) two‐tail 0.937462996 P(Z<=z) two‐tail 0.17721443
z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985
z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015 2011 2015
Mean 694.1065788 608.4154846 Mean 588.6301426 740.9238022 Mean 29.46176691 25.26499138 Mean 392.6842637 392.6750315 Mean 60.05705255 48.32008066
Known Variance 218341.342 32306.67425 Known Variance 55687.04703 176527.2334 Known Variance 288.4188956 14.00347613 Known Variance 3443.39678 3228.149417 Known Variance 3516.949644 1337.133878
Observations 41 41 Observations 41 41 Observations 41 41 Observations 41 41 Observations 41 41
Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
z 1.095961962 z ‐2.02362152 z 1.545256972 z 0.000723739 z 1.078684332
P(Z<=z) one‐tail 0.136547711 P(Z<=z) one‐tail 0.021504555 P(Z<=z) one‐tail 0.061142059 P(Z<=z) one‐tail 0.49971127 P(Z<=z) one‐tail 0.140364236
z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627
P(Z<=z) two‐tail 0.273095421 P(Z<=z) two‐tail 0.043009109 P(Z<=z) two‐tail 0.122284119 P(Z<=z) two‐tail 0.99942254 P(Z<=z) two‐tail 0.280728473
z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985
z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015 2011 2015
Mean 451.4158659 459.0348415 Mean 1052.249227 1291.889523 Mean 18.88417551 19.96143461 Mean 416.7214186 418.7789911 Mean 53.92828327 47.87961567
Known Variance 5520.565863 9331.913327 Known Variance 209184.0624 177600.6772 Known Variance 13.31211675 15.09341825 Known Variance 6450.822599 5076.18494 Known Variance 833.6745533 647.42732
Observations 31 31 Observations 31 31 Observations 31 31 Observations 31 31 Observations 31 31
Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
z ‐0.348079105 z ‐2.145388894 z ‐1.125380878 z ‐0.106703263 z 0.875080689
P(Z<=z) one‐tail 0.363890388 P(Z<=z) one‐tail 0.015960883 P(Z<=z) one‐tail 0.130213835 P(Z<=z) one‐tail 0.457512197 P(Z<=z) one‐tail 0.190765002
z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627
P(Z<=z) two‐tail 0.727780776 P(Z<=z) two‐tail 0.031921766 P(Z<=z) two‐tail 0.260427671 P(Z<=z) two‐tail 0.915024394 P(Z<=z) two‐tail 0.381530004
z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985
z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015 2011 2015
Mean 482.4519325 466.9030035 Mean 1135.417012 1342.820214 Mean 13.7918181 14.81308826 Mean 546.9730288 526.2670662 Mean 25.74143376 21.6643184
Known Variance 60028.77 32022.45 Known Variance 878701.4815 1071316.502 Known Variance 33.61964 35.04391 Known Variance 16520.66401 15927.49219 Known Variance 500.6673 108.4089
Observations 216 216 Observations 216 216 Observations 216 216 Observations 216 216 Observations 216 216
Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
z 0.753203935 z ‐2.18284563 z ‐1.811358403 z 1.689379765 z 2.427974159
P(Z<=z) one‐tail 0.225663688 P(Z<=z) one‐tail 0.01452359 P(Z<=z) one‐tail 0.035042695 P(Z<=z) one‐tail 0.045573338 P(Z<=z) one‐tail 0.007591713
z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627
P(Z<=z) two‐tail 0.451327375 P(Z<=z) two‐tail 0.02904718 P(Z<=z) two‐tail 0.070085391 P(Z<=z) two‐tail 0.091146676 P(Z<=z) two‐tail 0.015183425
z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985
z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015 2011 2015
Mean 527.2421778 499.0327564 Mean 1666.507509 1460.40302 Mean 16.1398183 16.70052714 Mean 565.6812026 557.0627763 Mean 29.11743309 24.56519733
Known Variance 93856.91 50249.37 Known Variance 782658.2 1144341 Known Variance 36.99137 42.49105 Known Variance 17807.26 17422.18 Known Variance 645.2778 132.4664
Observations 123 123 Observations 123 123 Observations 123 123 Observations 123 123 Observations 123 123
Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
z 0.824148136 z 1.646642196 z ‐0.697516391 z 0.50924604 z 1.810334846
P(Z<=z) one‐tail 0.204927696 P(Z<=z) one‐tail 0.049815806 P(Z<=z) one‐tail 0.242739842 P(Z<=z) one‐tail 0.305289888 P(Z<=z) one‐tail 0.035121938
z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627
P(Z<=z) two‐tail 0.409855392 P(Z<=z) two‐tail 0.099631612 P(Z<=z) two‐tail 0.485479685 P(Z<=z) two‐tail 0.610579775 P(Z<=z) two‐tail 0.070243876
z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985
z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015 2011 2015
Mean 423.2132209 424.4088143 Mean 433.0070003 527.7139968 Mean 10.68639848 12.31679812 Mean 522.2299602 485.5372562 Mean 21.27640238 17.82767207
Known Variance 9125.793 4744.788 Known Variance 139303.4 132173.6 Known Variance 12.2251 14.2514 Known Variance 13743.92 11037.42 Known Variance 274.3978 50.74129
Observations 93 93 Observations 93 93 Observations 93 93 Observations 93 93 Observations 93 93
Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
z ‐0.097898862 z ‐1.752899502 z ‐3.055661611 z 2.247805856 z 1.844446724
P(Z<=z) one‐tail 0.461006302 P(Z<=z) one‐tail 0.03980963 P(Z<=z) one‐tail 0.001122823 P(Z<=z) one‐tail 0.012294286 P(Z<=z) one‐tail 0.032559032
z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627
P(Z<=z) two‐tail 0.922012604 P(Z<=z) two‐tail 0.079619259 P(Z<=z) two‐tail 0.002245645 P(Z<=z) two‐tail 0.024588572 P(Z<=z) two‐tail 0.065118063
z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985
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APPENDIX L: Statistical Analysis of Means of Selected Metals from 2011 and 2015 Sample Populations as Calculated for Foreslope ("A"), Bioswale ("B", "C", "D"), and Backslope ("E"), Samples from All, Wet, and Dry Bioswales
"E" samples (all)
"E" samples (wet)
"E" samples (dry)
Mn Na Ni P Pb
z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015 2011 2015
Mean 540.9856057 536.3323985 Mean 424.228957 268.885696 Mean 24.41981118 23.77951892 Mean 459.9334621 478.2811774 Mean 55.59083693 54.72451784
Known Variance 59301.9538 42532.88797 Known Variance 185787.8331 82315.52563 Known Variance 36.113411 34.9811919 Known Variance 11627.5214 12844.0196 Known Variance 2711.7519 2592.63307
Observations 72 72 Observations 72 72 Observations 72 72 Observations 72 72 Observations 72 72
Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
z 0.123728699 z 2.545701852 z 0.644356448 z ‐0.99521653 z 0.100931473
P(Z<=z) one‐tail 0.450765044 P(Z<=z) one‐tail 0.005452915 P(Z<=z) one‐tail 0.25967216 P(Z<=z) one‐tail 0.159815482 P(Z<=z) one‐tail 0.45980243
z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627
P(Z<=z) two‐tail 0.901530088 P(Z<=z) two‐tail 0.010905829 P(Z<=z) two‐tail 0.519344319 P(Z<=z) two‐tail 0.319630964 P(Z<=z) two‐tail 0.919604859
z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985
z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015 2011 2015
Mean 545.8764297 528.6893352 Mean 320.9522296 243.1289648 Mean 24.2587844 23.68738835 Mean 511.0907889 532.3781335 Mean 41.7704113 38.77964033
Known Variance 61738.67674 51717.36076 Known Variance 64746.54175 68051.00583 Known Variance 36.16798525 39.16653987 Known Variance 9311.354546 12340.31991 Known Variance 547.0529917 421.473237
Observations 41 41 Observations 41 41 Observations 41 41 Observations 41 41 Observations 41 41
Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
z 0.326723662 z 1.367433915 z 0.421533536 z ‐0.926334151 z 0.615346015
P(Z<=z) one‐tail 0.371938451 P(Z<=z) one‐tail 0.085744669 P(Z<=z) one‐tail 0.336682764 P(Z<=z) one‐tail 0.177136177 P(Z<=z) one‐tail 0.269163118
z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627
P(Z<=z) two‐tail 0.743876902 P(Z<=z) two‐tail 0.171489338 P(Z<=z) two‐tail 0.673365528 P(Z<=z) two‐tail 0.354272353 P(Z<=z) two‐tail 0.538326235
z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985
z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015 2011 2015
Mean 534.5170966 546.4409661 Mean 560.8207578 302.9510502 Mean 24.63278208 23.90136903 Mean 392.2737719 406.7335902 Mean 73.86946436 75.81290424
Known Variance 56005.71323 30206.23847 Known Variance 313110.6282 99143.64291 Known Variance 35.96158177 29.41965812 Known Variance 6651.716166 4520.639113 Known Variance 4988.014077 4683.19527
Observations 31 31 Observations 31 31 Observations 31 31 Observations 31 31 Observations 31 31
Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
z ‐0.226107164 z 2.236137953 z 0.503636237 z ‐0.76167783 z ‐0.110030114
P(Z<=z) one‐tail 0.410559037 P(Z<=z) one‐tail 0.012671368 P(Z<=z) one‐tail 0.307258512 P(Z<=z) one‐tail 0.223126155 P(Z<=z) one‐tail 0.456192746
z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627
P(Z<=z) two‐tail 0.821118073 P(Z<=z) two‐tail 0.025342736 P(Z<=z) two‐tail 0.614517023 P(Z<=z) two‐tail 0.44625231 P(Z<=z) two‐tail 0.912385492
z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985
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APPENDIX L: Statistical Analysis of Means of Selected Metals from 2011 and 2015 Sample Populations as Calculated for Foreslope ("A"), Bioswale ("B", "C", "D"), and Backslope ("E"), Samples from All, Wet, and Dry Bioswales
"A" samples (all)
"A" samples (wet)
"A" samples (dry)
"B", "C", "D" samples (all)
"B", "C", "D" samples (wet)
"B", "C", "D" samples (dry)
S Si Sr Ti Zn
z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015 2011 2015
Mean 978.8605828 973.4887776 Mean 1393.692739 1409.770123 Mean 36.63472136 37.68693284 Mean 66.14879638 67.93224185 Mean 90.28662887 100.4886332
Known Variance 519006.9755 408575.6146 Known Variance 31203.80598 28247.49096 Known Variance 105.9631819 86.12631434 Known Variance 313.780916 212.0035593 Known Variance 1200.090437 2055.215151
Observations 72 72 Observations 72 72 Observations 72 72 Observations 72 72 Observations 72 72
Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
z 0.047327134 z ‐0.559501139 z ‐0.644195182 z ‐0.659966974 z ‐1.51724554
P(Z<=z) one‐tail 0.481126251 P(Z<=z) one‐tail 0.287909877 P(Z<=z) one‐tail 0.259724437 P(Z<=z) one‐tail 0.254637512 P(Z<=z) one‐tail 0.064602351
z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627
P(Z<=z) two‐tail 0.962252502 P(Z<=z) two‐tail 0.575819754 P(Z<=z) two‐tail 0.519448875 P(Z<=z) two‐tail 0.509275023 P(Z<=z) two‐tail 0.129204702
z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985
z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015 2011 2015
Mean 1381.337149 1351.803592 Mean 1395.030029 1443.921679 Mean 41.08661267 42.06920356 Mean 65.44779638 66.40717846 Mean 102.8919962 114.912068
Known Variance 518629.7096 360577.9647 Known Variance 37255.22649 26957.28157 Known Variance 128.159945 98.80958788 Known Variance 219.7222776 122.1942671 Known Variance 1379.381973 2418.236975
Observations 41 41 Observations 41 41 Observations 41 41 Observations 41 41 Observations 41 41
Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
z 0.201679591 z ‐1.235426205 z ‐0.417619603 z ‐0.332218241 z ‐1.248944949
P(Z<=z) one‐tail 0.420083609 P(Z<=z) one‐tail 0.108335963 P(Z<=z) one‐tail 0.338112631 P(Z<=z) one‐tail 0.369862236 P(Z<=z) one‐tail 0.105842605
z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627
P(Z<=z) two‐tail 0.840167219 P(Z<=z) two‐tail 0.216671925 P(Z<=z) two‐tail 0.676225262 P(Z<=z) two‐tail 0.739724471 P(Z<=z) two‐tail 0.21168521
z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985
z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015 2011 2015
Mean 446.5528665 473.1369268 Mean 1391.924064 1364.601935 Mean 30.74673609 31.89102641 Mean 67.07592542 69.94926116 Mean 73.61501401 81.41247753
Known Variance 21913.05363 32413.88552 Known Variance 23194.82088 26371.16784 Known Variance 15.7251316 10.35989984 Known Variance 436.6715649 323.6391417 Known Variance 474.8684 936.0461
Observations 31 31 Observations 31 31 Observations 31 31 Observations 31 31 Observations 31 31
Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
z ‐0.635030438 z 0.683287529 z ‐1.247444949 z ‐0.580191911 z ‐1.155803087
P(Z<=z) one‐tail 0.262704282 P(Z<=z) one‐tail 0.247212586 P(Z<=z) one‐tail 0.106117197 P(Z<=z) one‐tail 0.280892604 P(Z<=z) one‐tail 0.123880855
z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627
P(Z<=z) two‐tail 0.525408563 P(Z<=z) two‐tail 0.494425173 P(Z<=z) two‐tail 0.212234394 P(Z<=z) two‐tail 0.561785208 P(Z<=z) two‐tail 0.24776171
z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985
z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015 2011 2015
Mean 555.5684002 616.7681824 Mean 1381.725215 1381.791921 Mean 33.00692279 38.00624357 Mean 102.4627168 102.5767287 Mean 54.20586221 74.61973206
Known Variance 85086.29772 165063.1486 Known Variance 29763.60429 22451.50035 Known Variance 180.6094893 361.0998897 Known Variance 362.4542452 491.7146568 Known Variance 502.483 3155.398
Observations 216 216 Observations 216 216 Observations 216 216 Observations 216 216 Observations 216 216
Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
z ‐1.798361428 z ‐0.004290314 z ‐3.15685549 z ‐0.057333067 z ‐4.960636801
P(Z<=z) one‐tail 0.036059876 P(Z<=z) one‐tail 0.498288418 P(Z<=z) one‐tail 0.000797402 P(Z<=z) one‐tail 0.47713994 P(Z<=z) one‐tail 3.51312E‐07
z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627
P(Z<=z) two‐tail 0.072119751 P(Z<=z) two‐tail 0.996576835 P(Z<=z) two‐tail 0.001594804 P(Z<=z) two‐tail 0.95427988 P(Z<=z) two‐tail 7.02625E‐07
z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985
z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015 2011 2015
Mean 671.2638957 781.5149801 Mean 1424.303367 1425.019532 Mean 32.79577418 37.06550129 Mean 104.4424176 102.8952908 Mean 58.84585918 81.7752402
Known Variance 107840.5 221167.7 Known Variance 27821.14 23895.19 Known Variance 111.0085 136.9152 Known Variance 399.7441 645.0847 Known Variance 264.6823 3835.174
Observations 123 123 Observations 123 123 Observations 123 123 Observations 123 123 Observations 123 123
Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
z ‐2.13172935 z ‐0.034926212 z ‐3.007417018 z 0.530830524 z ‐3.971554891
P(Z<=z) one‐tail 0.016514551 P(Z<=z) one‐tail 0.48606929 P(Z<=z) one‐tail 0.00131739 P(Z<=z) one‐tail 0.297768113 P(Z<=z) one‐tail 3.57025E‐05
z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627
P(Z<=z) two‐tail 0.033029103 P(Z<=z) two‐tail 0.972138579 P(Z<=z) two‐tail 0.00263478 P(Z<=z) two‐tail 0.595536226 P(Z<=z) two‐tail 7.1405E‐05
z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985
z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015 2011 2015
Mean 402.5517772 398.8772564 Mean 1325.412175 1324.619919 Mean 33.28618386 39.25045109 Mean 99.84440295 102.1554047 Mean 48.06909204 65.1559955
Known Variance 13874.59 7487.078 Known Variance 26763.81 14802.06 Known Variance 272.5255 654.8837 Known Variance 301.0964 288.5587 Known Variance 750.859 2099.059
Observations 93 93 Observations 93 93 Observations 93 93 Observations 93 93 Observations 93 93
Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
z 0.242451348 z 0.037474777 z ‐1.888699512 z ‐0.917788724 z ‐3.086659033
P(Z<=z) one‐tail 0.404215225 P(Z<=z) one‐tail 0.485053226 P(Z<=z) one‐tail 0.029466052 P(Z<=z) one‐tail 0.179364743 P(Z<=z) one‐tail 0.001012098
z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627
P(Z<=z) two‐tail 0.808430451 P(Z<=z) two‐tail 0.970106451 P(Z<=z) two‐tail 0.058932104 P(Z<=z) two‐tail 0.358729487 P(Z<=z) two‐tail 0.002024196
z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985
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APPENDIX L: Statistical Analysis of Means of Selected Metals from 2011 and 2015 Sample Populations as Calculated for Foreslope ("A"), Bioswale ("B", "C", "D"), and Backslope ("E"), Samples from All, Wet, and Dry Bioswales
"E" samples (all)
"E" samples (wet)
"E" samples (dry)
S Si Sr Ti Zn
z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015 2011 2015
Mean 525.8601116 490.1399261 Mean 1409.500377 1411.437523 Mean 29.18888592 28.46246518 Mean 58.14016202 59.4109927 Mean 100.0120929 103.8734361
Known Variance 108207.865 57158.6093 Known Variance 34383.5586 36705.1003 Known Variance 90.0092795 71.9325998 Known Variance 393.103897 397.017025 Known Variance 9293.05173 11847.239
Observations 72 72 Observations 72 72 Observations 72 72 Observations 72 72 Observations 72 72
Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
z 0.745343075 z ‐0.061649332 z 0.484367393 z ‐0.383625227 z ‐0.22534565
P(Z<=z) one‐tail 0.228032174 P(Z<=z) one‐tail 0.475421045 P(Z<=z) one‐tail 0.314062578 P(Z<=z) one‐tail 0.35062812 P(Z<=z) one‐tail 0.410855195
z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627
P(Z<=z) two‐tail 0.456064348 P(Z<=z) two‐tail 0.95084209 P(Z<=z) two‐tail 0.628125155 P(Z<=z) two‐tail 0.701256239 P(Z<=z) two‐tail 0.821710389
z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985
z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015 2011 2015
Mean 531.1098734 522.6997389 Mean 1456.973848 1448.411194 Mean 27.37816799 26.96078292 Mean 56.18391501 56.20727893 Mean 85.07369359 82.77650782
Known Variance 102112.4161 73727.02267 Known Variance 32977.78037 39138.76717 Known Variance 82.7716615 74.00523301 Known Variance 365.4183894 348.1393634 Known Variance 1316.941169 488.8860814
Observations 41 41 Observations 41 41 Observations 41 41 Observations 41 41 Observations 41 41
Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
z 0.128421201 z 0.204165736 z 0.213445899 z ‐0.005600453 z 0.346138529
P(Z<=z) one‐tail 0.448907827 P(Z<=z) one‐tail 0.419111993 P(Z<=z) one‐tail 0.415489591 P(Z<=z) one‐tail 0.497765754 P(Z<=z) one‐tail 0.364619304
z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627
P(Z<=z) two‐tail 0.897815654 P(Z<=z) two‐tail 0.838223986 P(Z<=z) two‐tail 0.830979183 P(Z<=z) two‐tail 0.995531508 P(Z<=z) two‐tail 0.729238609
z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985
z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015 2011 2015
Mean 518.9168782 447.0769479 Mean 1346.712884 1362.536861 Mean 31.58370642 30.44856108 Mean 60.72745645 63.64816252 Mean 119.7693306 131.7758252
Known Variance 116184.9291 31989.00396 Known Variance 29319.80399 29287.06781 Known Variance 89.51010328 62.26431337 Known Variance 417.964735 430.1333865 Known Variance 19156.61124 25502.37848
Observations 31 31 Observations 31 31 Observations 31 31 Observations 31 31 Observations 31 31
Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
z 1.039108375 z ‐0.363933667 z 0.513018506 z ‐0.558400309 z ‐0.316331635
P(Z<=z) one‐tail 0.149377168 P(Z<=z) one‐tail 0.357953772 P(Z<=z) one‐tail 0.303969188 P(Z<=z) one‐tail 0.288285531 P(Z<=z) one‐tail 0.375875401
z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627
P(Z<=z) two‐tail 0.298754337 P(Z<=z) two‐tail 0.715907544 P(Z<=z) two‐tail 0.607938375 P(Z<=z) two‐tail 0.576571062 P(Z<=z) two‐tail 0.751750801
z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985
Statistically significant increase between means of 2011 and 2015 sample populations
Statistically significant decrease between means of 2011 and 2015 sample populations
117
APPENDIX M: Statistical Analysis of Means of Selected Metals from 2011 and 2015 Sample Populations as Calculated for Individual Bioswales - ALUMINUM (Al)
TB7B TB9A TB15B TB19
"A" SAMPLES t‐Test: Paired Two Sample for Means z‐Test: Two Sample for Means t‐Test: Paired Two Sample for Means t‐Test: Paired Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015
Mean 7833.742146 8089.260251 Mean 10887.01966 10799.10279 Mean 7891.609978 7474.320084 Mean 10297.85003 9670.304766
Variance 1661412.719 1035244.195 Known Variance 4527256.896 3909945.289 Variance 1501719.12 2795473.331 Variance 1568685.556 2281046.91
Observations 9 9 Observations 32 32 Observations 18 18 Observations 13 13
Pearson Correlation 0.716507968 Hypothesized Mean Difference 0 Pearson Correlation 0.719900487 Pearson Correlation 0.511252488
Hypothesized Mean Difference 0 z 0.171217444 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
df 8 P(Z<=z) one‐tail 0.432026396 df 17 df 12
t Stat ‐0.847919051 z Critical one‐tail 1.644853627 t Stat 1.525323685 t Stat 1.634825965
P(T<=t) one‐tail 0.210563059 P(Z<=z) two‐tail 0.864052792 P(T<=t) one‐tail 0.072783349 P(T<=t) one‐tail 0.064013693
t Critical one‐tail 1.859548038 z Critical two‐tail 1.959963985 t Critical one‐tail 1.739606726 t Critical one‐tail 1.782287556
P(T<=t) two‐tail 0.421126119 P(T<=t) two‐tail 0.145566697 P(T<=t) two‐tail 0.128027385
t Critical two‐tail 2.306004135 t Critical two‐tail 2.109815578 t Critical two‐tail 2.17881283
"B", "C", "D" SAMPLES t‐Test: Paired Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015
Mean 6062.101612 5719.405082 Mean 7141.072019 7493.512245 Mean 5367.07888 5064.813354 Mean 4879.028456 5010.463766
Variance 4543582.767 2346993.236 Known Variance 6338187.274 5434126.315 Known Variance 4167327.026 2603614.415 Known Variance 599637.8729 1190405.406
Observations 27 27 Observations 96 96 Observations 54 54 Observations 39 39
Pearson Correlation 0.318991942 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
Hypothesized Mean Difference 0 z ‐1.0064453 z 0.853612897 z ‐0.61349721
df 26 P(Z<=z) one‐tail 0.157100706 P(Z<=z) one‐tail 0.196659755 P(Z<=z) one‐tail 0.269773813
t Stat 0.812166149 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627
P(T<=t) one‐tail 0.212035158 P(Z<=z) two‐tail 0.314201412 P(Z<=z) two‐tail 0.39331951 P(Z<=z) two‐tail 0.539547627
t Critical one‐tail 1.70561792 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985
P(T<=t) two‐tail 0.424070317
t Critical two‐tail 2.055529439
"E" SAMPLES t‐Test: Paired Two Sample for Means z‐Test: Two Sample for Means t‐Test: Paired Two Sample for Means t‐Test: Paired Two Sample for Means
t‐Test: Paired Two Sample for Means 2011 2015 2011 2015 2011 2015
Mean 13316.61458 13233.51858 Mean 11001.03619 10716.91172 Mean 12315.43521 12220.50353
2011 2015 Known Variance 11940198.6 13870500.99 Variance 3084669.522 1917283.405 Variance 7821394.985 7548062.637
Mean 8224.754162 8781.236344 Observations 32 32 Observations 18 18 Observations 13 13
Variance 2807210.087 3351705.029 Hypothesized Mean Difference 0 Pearson Correlation 0.698814226 Pearson Correlation 0.829158067
Observations 9 9 z 0.092524173 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
Pearson Correlation 0.984225998 P(Z<=z) one‐tail 0.463140793 df 17 df 12
Hypothesized Mean Difference 0 z Critical one‐tail 1.644853627 t Stat 0.952076479 t Stat 0.211149332
df 8 P(Z<=z) two‐tail 0.926281586 P(T<=t) one‐tail 0.177199888 P(T<=t) one‐tail 0.418157021
t Stat ‐4.801577977 z Critical two‐tail 1.959963985 t Critical one‐tail 1.739606726 t Critical one‐tail 1.782287556
P(T<=t) one‐tail 0.000676403 P(T<=t) two‐tail 0.354399777 P(T<=t) two‐tail 0.836314041
t Critical one‐tail 1.859548038 t Critical two‐tail 2.109815578 t Critical two‐tail 2.17881283
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APPENDIX M: Statistical Analysis of Means of Selected Metals from 2011 and 2015 Sample Populations as Calculated for Individual Bioswales - BARIUM (Ba)
TB7B TB9A TB15B TB19
"A" SAMPLES t‐Test: Paired Two Sample for Means z‐Test: Two Sample for Means t‐Test: Paired Two Sample for Means t‐Test: Paired Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015
Mean 54.79657633 51.80256949 Mean 98.35240796 83.17866827 Mean 72.32277665 76.40606147 Mean 78.58130052 74.77527135
Variance 122.0274876 22.74682728 Known Variance 3440.096064 891.6476088 Variance 83.55404489 268.7328782 Variance 97.53685795 110.4155761
Observations 9 9 Observations 32 32 Observations 18 18 Observations 13 13
Pearson Correlation 0.655122235 Hypothesized Mean Difference 0 Pearson Correlation 0.636747053 Pearson Correlation 0.247088732
Hypothesized Mean Difference 0 z 1.30417612 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
df 8 P(Z<=z) one‐tail 0.09608677 df 17 df 12
t Stat 1.032049939 z Critical one‐tail 1.644853627 t Stat ‐1.363371775 t Stat 1.096359879
P(T<=t) one‐tail 0.166118547 P(Z<=z) two‐tail 0.19217354 P(T<=t) one‐tail 0.095274939 P(T<=t) one‐tail 0.147218096
t Critical one‐tail 1.859548038 z Critical two‐tail 1.959963985 t Critical one‐tail 1.739606726 t Critical one‐tail 1.782287556
P(T<=t) two‐tail 0.332237094 P(T<=t) two‐tail 0.190549878 P(T<=t) two‐tail 0.294436191
t Critical two‐tail 2.306004135 t Critical two‐tail 2.109815578 t Critical two‐tail 2.17881283
"B", "C", "D" SAMPLES t‐Test: Paired Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015
Mean 64.00069953 69.26253117 Mean 80.41372714 80.10294965 Mean 63.18970219 67.44362831 Mean 56.47067664 61.48694266
Variance 135.9171704 184.8067013 Known Variance 2232.706501 1396.549344 Known Variance 256.9310771 400.4517025 Known Variance 95.1788566 85.18570797
Observations 27 27 Observations 96 96 Observations 54 54 Observations 39 39
Pearson Correlation 0.127242847 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
Hypothesized Mean Difference 0 z 0.050544789 z ‐1.219207598 z ‐2.332583793
df 26 P(Z<=z) one‐tail 0.479844129 P(Z<=z) one‐tail 0.111382704 P(Z<=z) one‐tail 0.009835
t Stat ‐1.632814366 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627
P(T<=t) one‐tail 0.0572809 P(Z<=z) two‐tail 0.959688259 P(Z<=z) two‐tail 0.222765409 P(Z<=z) two‐tail 0.01967
t Critical one‐tail 1.70561792 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985
P(T<=t) two‐tail 0.1145618
t Critical two‐tail 2.055529439
"E" SAMPLES t‐Test: Paired Two Sample for Means z‐Test: Two Sample for Means t‐Test: Paired Two Sample for Means t‐Test: Paired Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015
Mean 66.34722522 70.38826945 Mean 107.2239858 106.1851786 Mean 88.60671645 91.24385508 Mean 90.05880893 88.8274321
Variance 286.4620824 406.1078258 Known Variance 675.7375398 1052.567506 Variance 325.5404318 87.28589958 Variance 446.1796783 345.8427048
Observations 9 9 Observations 32 32 Observations 18 18 Observations 13 13
Pearson Correlation 0.823298366 Hypothesized Mean Difference 0 Pearson Correlation 0.88266468 Pearson Correlation 0.822034409
Hypothesized Mean Difference 0 z 0.141351279 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
df 8 P(Z<=z) one‐tail 0.443796221 df 17 df 12
t Stat ‐1.059400019 z Critical one‐tail 1.644853627 t Stat ‐1.042200228 t Stat 0.36719047
P(T<=t) one‐tail 0.160176414 P(Z<=z) two‐tail 0.887592442 P(T<=t) one‐tail 0.155957141 P(T<=t) one‐tail 0.359935366
t Critical one‐tail 1.859548038 z Critical two‐tail 1.959963985 t Critical one‐tail 1.739606726 t Critical one‐tail 1.782287556
P(T<=t) two‐tail 0.320352829 P(T<=t) two‐tail 0.311914283 P(T<=t) two‐tail 0.719870732
t Critical two‐tail 2.306004135 t Critical two‐tail 2.109815578 t Critical two‐tail 2.17881283
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APPENDIX M: Statistical Analysis of Means of Selected Metals from 2011 and 2015 Sample Populations as Calculated for Individual Bioswales - BERYLLIUM (Be)
TB7B TB9A TB15B TB19
"A" SAMPLES t‐Test: Paired Two Sample for Means z‐Test: Two Sample for Means t‐Test: Paired Two Sample for Means t‐Test: Paired Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015
Mean 0.385916876 0.39201215 Mean 0.565911896 0.555683754 Mean 0.432398512 0.424987002 Mean 0.530053742 0.490892514
Variance 0.003180959 0.00162636 Known Variance 0.012458166 0.011743291 Variance 0.008070859 0.012821296 Variance 0.006479425 0.00911015
Observations 9 9 Observations 32 32 Observations 18 18 Observations 13 13
Pearson Correlation 0.668545406 Hypothesized Mean Difference 0 Pearson Correlation 0.67512314 Pearson Correlation 0.475250966
Hypothesized Mean Difference 0 z 0.371921248 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
df 8 P(Z<=z) one‐tail 0.354975742 df 17 df 12
t Stat ‐0.435118332 z Critical one‐tail 1.644853627 t Stat 0.371691407 t Stat 1.551075061
P(T<=t) one‐tail 0.337488238 P(Z<=z) two‐tail 0.709951485 P(T<=t) one‐tail 0.357357427 P(T<=t) one‐tail 0.073422667
t Critical one‐tail 1.859548038 z Critical two‐tail 1.959963985 t Critical one‐tail 1.739606726 t Critical one‐tail 1.782287556
P(T<=t) two‐tail 0.674976475 P(T<=t) two‐tail 0.714714854 P(T<=t) two‐tail 0.146845334
t Critical two‐tail 2.306004135 t Critical two‐tail 2.109815578 t Critical two‐tail 2.17881283
"B", "C", "D" SAMPLES t‐Test: Paired Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015
Mean 0.286562361 0.265829375 Mean 0.327337521 0.350579676 Mean 0.250973422 0.234025191 Mean 0.212438329 0.222494897
Variance 0.015169765 0.005709302 Known Variance 0.017619916 0.015925183 Known Variance 0.012738714 0.008786477 Known Variance 0.001699892 0.00316198
Observations 27 27 Observations 96 96 Observations 54 54 Observations 39 39
Pearson Correlation 0.422049497 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
Hypothesized Mean Difference 0 z ‐1.243361646 z 0.848882813 z ‐0.900700319
df 26 P(Z<=z) one‐tail 0.106867298 P(Z<=z) one‐tail 0.197973252 P(Z<=z) one‐tail 0.18387384
t Stat 0.944015052 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627
P(T<=t) one‐tail 0.176926191 P(Z<=z) two‐tail 0.213734597 P(Z<=z) two‐tail 0.395946504 P(Z<=z) two‐tail 0.367747679
t Critical one‐tail 1.70561792 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985
P(T<=t) two‐tail 0.353852382
t Critical two‐tail 2.055529439
"E" SAMPLES t‐Test: Paired Two Sample for Means z‐Test: Two Sample for Means t‐Test: Paired Two Sample for Means t‐Test: Paired Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015
Mean 0.445021157 0.457600446 Mean 0.708386876 0.693446686 Mean 0.62805595 0.606525915 Mean 0.65395475 0.640130974
Variance 0.009725906 0.01040172 Known Variance 0.03949356 0.040519804 Variance 0.006541547 0.00388073 Variance 0.020240157 0.019989227
Observations 9 9 Observations 32 32 Observations 18 18 Observations 13 13
Pearson Correlation 0.977597116 Hypothesized Mean Difference 0 Pearson Correlation 0.567277236 Pearson Correlation 0.810192251
Hypothesized Mean Difference 0 z 0.298778845 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
df 8 P(Z<=z) one‐tail 0.382554397 df 17 df 12
t Stat ‐1.755702583 z Critical one‐tail 1.644853627 t Stat 1.331559289 t Stat 0.570363415
P(T<=t) one‐tail 0.058605597 P(Z<=z) two‐tail 0.765108794 P(T<=t) one‐tail 0.100292647 P(T<=t) one‐tail 0.289477244
t Critical one‐tail 1.859548038 z Critical two‐tail 1.959963985 t Critical one‐tail 1.739606726 t Critical one‐tail 1.782287556
P(T<=t) two‐tail 0.117211194 P(T<=t) two‐tail 0.200585295 P(T<=t) two‐tail 0.578954488
t Critical two‐tail 2.306004135 t Critical two‐tail 2.109815578 t Critical two‐tail 2.17881283
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APPENDIX M: Statistical Analysis of Means of Selected Metals from 2011 and 2015 Sample Populations as Calculated for Individual Bioswales - CADMIUM (Cd)
TB7B TB9A TB15B TB19
"A" SAMPLES t‐Test: Paired Two Sample for Means z‐Test: Two Sample for Means t‐Test: Paired Two Sample for Means t‐Test: Paired Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015
Mean 5.286615548 5.200460147 Mean 5.604396775 5.31405662 Mean 4.252317911 4.187776195 Mean 4.857591372 4.675922956
Variance 0.502514187 0.587300934 Known Variance 2.2504419 1.1895782 Variance 0.553017425 0.775561084 Variance 0.438073547 0.550004853
Observations 9 9 Observations 32 32 Observations 18 18 Observations 13 13
Pearson Correlation 0.893794038 Hypothesized Mean Difference 0 Pearson Correlation 0.804125248 Pearson Correlation 0.719394639
Hypothesized Mean Difference 0 z 0.885526586 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
df 8 P(Z<=z) one‐tail 0.187936344 df 17 df 12
t Stat 0.750211092 z Critical one‐tail 1.644853627 t Stat 0.521855759 t Stat 1.233823675
P(T<=t) one‐tail 0.237305474 P(Z<=z) two‐tail 0.375872687 P(T<=t) one‐tail 0.304251899 P(T<=t) one‐tail 0.120444147
t Critical one‐tail 1.859548038 z Critical two‐tail 1.959963985 t Critical one‐tail 1.739606726 t Critical one‐tail 1.782287556
P(T<=t) two‐tail 0.474610947 P(T<=t) two‐tail 0.608503798 P(T<=t) two‐tail 0.240888294
t Critical two‐tail 2.306004135 t Critical two‐tail 2.109815578 t Critical two‐tail 2.17881283
"B", "C", "D" SAMPLES t‐Test: Paired Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015
Mean 3.539677627 3.977998788 Mean 3.618475691 4.133445769 Mean 2.995550376 3.111426242 Mean 2.741625861 2.901828631
Variance 0.707773499 1.994110783 Known Variance 1.7877922 3.9435023 Known Variance 0.66297828 0.8366327 Known Variance 0.2391366 0.4026241
Observations 27 27 Observations 96 95 Observations 54 54 Observations 39 39
Pearson Correlation 0.243575252 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
Hypothesized Mean Difference 0 z ‐2.100023558 z ‐0.69534537 z ‐1.248865774
df 26 P(Z<=z) one‐tail 0.017863384 P(Z<=z) one‐tail 0.243419444 P(Z<=z) one‐tail 0.105857086
t Stat ‐1.5630928 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627
P(T<=t) one‐tail 0.065060959 P(Z<=z) two‐tail 0.035726769 P(Z<=z) two‐tail 0.486838888 P(Z<=z) two‐tail 0.211714172
t Critical one‐tail 1.70561792 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985
P(T<=t) two‐tail 0.130121918
t Critical two‐tail 2.055529439
"E" SAMPLES t‐Test: Paired Two Sample for Means z‐Test: Two Sample for Means t‐Test: Paired Two Sample for Means t‐Test: Paired Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015
Mean 4.50790856 4.504457711 Mean 5.476425354 5.372159823 Mean 5.57626798 5.505014811 Mean 5.802247526 5.624921956
Variance 0.400201635 0.252749677 Known Variance 1.5329622 1.4719929 Variance 0.84079823 0.687947437 Variance 1.412650397 1.542198261
Observations 9 9 Observations 32 32 Observations 18 18 Observations 13 13
Pearson Correlation 0.920371247 Hypothesized Mean Difference 0 Pearson Correlation 0.865890836 Pearson Correlation 0.941506499
Hypothesized Mean Difference 0 z 0.340248917 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
df 8 P(Z<=z) one‐tail 0.366834541 df 17 df 12
t Stat 0.039841792 z Critical one‐tail 1.644853627 t Stat 0.657096642 t Stat 1.526112612
P(T<=t) one‐tail 0.484597802 P(Z<=z) two‐tail 0.733669083 P(T<=t) one‐tail 0.259958251 P(T<=t) one‐tail 0.076449024
t Critical one‐tail 1.859548038 z Critical two‐tail 1.959963985 t Critical one‐tail 1.739606726 t Critical one‐tail 1.782287556
P(T<=t) two‐tail 0.969195604 P(T<=t) two‐tail 0.519916502 P(T<=t) two‐tail 0.152898047
t Critical two‐tail 2.306004135 t Critical two‐tail 2.109815578 t Critical two‐tail 2.17881283
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APPENDIX M: Statistical Analysis of Means of Selected Metals from 2011 and 2015 Sample Populations as Calculated for Individual Bioswales - CALCIUM (Ca)
TB7B TB9A TB15B TB19
"A" SAMPLES t‐Test: Paired Two Sample for Means z‐Test: Two Sample for Means t‐Test: Paired Two Sample for Means t‐Test: Paired Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015
Mean 51359.89491 49687.1375 Mean 38585.16947 40797.62727 Mean 34541.82781 34844.94328 Mean 31302.97918 35665.81512
Variance 158756778.1 136160443.4 Known Variance 194657607.1 192789860.2 Variance 120040101.5 164622622 Variance 152896588 162891858.6
Observations 9 9 Observations 32 32 Observations 18 18 Observations 13 13
Pearson Correlation 0.88060965 Hypothesized Mean Difference 0 Pearson Correlation 0.680236511 Pearson Correlation 0.490451841
Hypothesized Mean Difference 0 z ‐0.635833744 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
df 8 P(Z<=z) one‐tail 0.262442396 df 17 df 12
t Stat 0.836684405 z Critical one‐tail 1.644853627 t Stat ‐0.133056985 t Stat ‐1.23978142
P(T<=t) one‐tail 0.21352703 P(Z<=z) two‐tail 0.524884791 P(T<=t) one‐tail 0.447855321 P(T<=t) one‐tail 0.119376902
t Critical one‐tail 1.859548038 z Critical two‐tail 1.959963985 t Critical one‐tail 1.739606726 t Critical one‐tail 1.782287556
P(T<=t) two‐tail 0.42705406 P(T<=t) two‐tail 0.895710643 P(T<=t) two‐tail 0.238753804
t Critical two‐tail 2.306004135 t Critical two‐tail 2.109815578 t Critical two‐tail 2.17881283
"B", "C", "D" SAMPLES t‐Test: Paired Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015
Mean 41118.87002 46709.15624 Mean 42001.49746 41906.39123 Mean 46273.50483 50734.7198 Mean 45088.78902 45174.41636
Variance 121232257.4 230359881.8 Known Variance 235095999.8 150026286.8 Known Variance 206186573.7 200468848.1 Known Variance 35057699.39 77612214.95
Observations 27 27 Observations 96 96 Observations 54 54 Observations 39 39
Pearson Correlation 0.308437632 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
Hypothesized Mean Difference 0 z 0.047483776 z ‐1.625686303 z ‐0.050377982
df 26 P(Z<=z) one‐tail 0.48106383 P(Z<=z) one‐tail 0.052008203 P(Z<=z) one‐tail 0.479910591
t Stat ‐1.842678114 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627
P(T<=t) one‐tail 0.038403711 P(Z<=z) two‐tail 0.962127661 P(Z<=z) two‐tail 0.104016405 P(Z<=z) two‐tail 0.959821182
t Critical one‐tail 1.70561792 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985
P(T<=t) two‐tail 0.076807423
t Critical two‐tail 2.055529439
"E" SAMPLES t‐Test: Paired Two Sample for Means z‐Test: Two Sample for Means t‐Test: Paired Two Sample for Means t‐Test: Paired Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015
Mean 23488.67386 21658.84634 Mean 19061.86219 20195.15627 Mean 19200.82882 17816.10924 Mean 27321.62395 26650.88935
Variance 275041592.5 285936636.9 Known Variance 150026286.8 193495090.2 Variance 217366816.2 126842741.3 Variance 584139933 474002128.9
Observations 9 9 Observations 32 32 Observations 18 18 Observations 13 13
Pearson Correlation 0.959799018 Hypothesized Mean Difference 0 Pearson Correlation 0.85745121 Pearson Correlation 0.932430597
Hypothesized Mean Difference 0 z ‐0.345892166 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
df 8 P(Z<=z) one‐tail 0.364711878 df 17 df 12
t Stat 1.153358749 z Critical one‐tail 1.644853627 t Stat 0.761902663 t Stat 0.275854549
P(T<=t) one‐tail 0.14102795 P(Z<=z) two‐tail 0.729423756 P(T<=t) one‐tail 0.228279558 P(T<=t) one‐tail 0.393676404
t Critical one‐tail 1.859548038 z Critical two‐tail 1.959963985 t Critical one‐tail 1.739606726 t Critical one‐tail 1.782287556
P(T<=t) two‐tail 0.282055901 P(T<=t) two‐tail 0.456559117 P(T<=t) two‐tail 0.787352808
t Critical two‐tail 2.306004135 t Critical two‐tail 2.109815578 t Critical two‐tail 2.17881283
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APPENDIX M: Statistical Analysis of Means of Selected Metals from 2011 and 2015 Sample Populations as Calculated for Individual Bioswales - CHROMIUM (Cr)
TB7B TB9A TB15B TB19
"A" SAMPLES t‐Test: Paired Two Sample for Means z‐Test: Two Sample for Means t‐Test: Paired Two Sample for Means t‐Test: Paired Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015
Mean 28.78854533 15.4431632 Mean 20.71732106 20.0338305 Mean 16.24348052 16.22922296 Mean 19.12612217 18.43636015
Variance 1399.199276 2.050125376 Known Variance 12.95946 12.45033 Variance 6.736868224 10.31384467 Variance 4.755320471 5.031723456
Observations 9 9 Observations 32 32 Observations 18 18 Observations 13 13
Pearson Correlation 0.233758366 Hypothesized Mean Difference 0 Pearson Correlation 0.427910253 Pearson Correlation 0.429862275
Hypothesized Mean Difference 0 z 0.767020503 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
df 8 P(Z<=z) one‐tail 0.221534663 df 17 df 12
t Stat 1.079219896 z Critical one‐tail 1.644853627 t Stat 0.019208508 t Stat 1.052664569
P(T<=t) one‐tail 0.155975036 P(Z<=z) two‐tail 0.443069325 P(T<=t) one‐tail 0.49244921 P(T<=t) one‐tail 0.156615258
t Critical one‐tail 1.859548038 z Critical two‐tail 1.959963985 t Critical one‐tail 1.739606726 t Critical one‐tail 1.782287556
P(T<=t) two‐tail 0.311950072 P(T<=t) two‐tail 0.98489842 P(T<=t) two‐tail 0.313230516
t Critical two‐tail 2.306004135 t Critical two‐tail 2.109815578 t Critical two‐tail 2.17881283
"B", "C", "D" SAMPLES t‐Test: Paired Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015
Mean 14.67159373 22.05453868 Mean 14.4462616 16.96240052 Mean 11.95860612 14.78443024 Mean 11.26241461 12.54561115
Variance 32.2727063 875.8117066 Known Variance 20.34477 300.8189 Known Variance 8.356841 77.10776 Known Variance 8.399289 38.36391
Observations 27 27 Observations 96 96 Observations 54 54 Observations 39 39
Pearson Correlation 0.33945199 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
Hypothesized Mean Difference 0 z ‐1.375647067 z ‐2.24620233 z ‐1.171853652
df 26 P(Z<=z) one‐tail 0.084465464 P(Z<=z) one‐tail 0.012345526 P(Z<=z) one‐tail 0.120627909
t Stat ‐1.361494842 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627
P(T<=t) one‐tail 0.092520074 P(Z<=z) two‐tail 0.168930927 P(Z<=z) two‐tail 0.024691051 P(Z<=z) two‐tail 0.241255818
t Critical one‐tail 1.70561792 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985
P(T<=t) two‐tail 0.185040147
t Critical two‐tail 2.055529439
"E" SAMPLES t‐Test: Paired Two Sample for Means z‐Test: Two Sample for Means t‐Test: Paired Two Sample for Means t‐Test: Paired Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015
Mean 16.76152081 15.72974923 Mean 21.84066932 21.35136044 Mean 21.18315083 21.36264246 Mean 24.91290138 21.75286207
Variance 13.83209821 5.18033252 Known Variance 24.24892 24.10605 Variance 14.95760768 14.01222925 Variance 41.08480414 12.91100555
Observations 9 9 Observations 32 32 Observations 18 18 Observations 13 13
Pearson Correlation 0.540540984 Hypothesized Mean Difference 0 Pearson Correlation 0.025368034 Pearson Correlation 0.09330816
Hypothesized Mean Difference 0 z 0.398049912 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
df 8 P(Z<=z) one‐tail 0.345296697 df 17 df 12
t Stat 0.985691118 z Critical one‐tail 1.644853627 t Stat ‐0.143312509 t Stat 1.616202237
P(T<=t) one‐tail 0.176576888 P(Z<=z) two‐tail 0.690593395 P(T<=t) one‐tail 0.443864199 P(T<=t) one‐tail 0.066009723
t Critical one‐tail 1.859548038 z Critical two‐tail 1.959963985 t Critical one‐tail 1.739606726 t Critical one‐tail 1.782287556
P(T<=t) two‐tail 0.353153776 P(T<=t) two‐tail 0.887728398 P(T<=t) two‐tail 0.132019446
t Critical two‐tail 2.306004135 t Critical two‐tail 2.109815578 t Critical two‐tail 2.17881283
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APPENDIX M: Statistical Analysis of Means of Selected Metals from 2011 and 2015 Sample Populations as Calculated for Individual Bioswales - COPPER (Cu)
TB7B TB9A TB15B TB19
"A" SAMPLES t‐Test: Paired Two Sample for Means z‐Test: Two Sample for Means t‐Test: Paired Two Sample for Means t‐Test: Paired Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015
Mean 26.3577873 23.81158107 Mean 36.31384907 26.0684084 Mean 24.70839473 26.12737703 Mean 18.018915 19.06702
Variance 24.01666788 6.862937412 Known Variance 1099.538803 88.290285 Variance 26.14192854 47.1145727 Variance 5.9879275 4.958689
Observations 9 9 Observations 32 32 Observations 18 18 Observations 13 13
Pearson Correlation 0.72771142 Hypothesized Mean Difference 0 Pearson Correlation 0.637088343 Pearson Correlation 0.6715149
Hypothesized Mean Difference 0 z 1.681623059 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
df 8 P(Z<=z) one‐tail 0.046320978 df 17 df 12
t Stat 2.187442707 z Critical one‐tail 1.644853627 t Stat ‐1.126919079 t Stat ‐1.983911
P(T<=t) one‐tail 0.030080186 P(Z<=z) two‐tail 0.092641956 P(T<=t) one‐tail 0.137716404 P(T<=t) one‐tail 0.0353092
t Critical one‐tail 1.859548038 z Critical two‐tail 1.959963985 t Critical one‐tail 1.739606726 t Critical one‐tail 1.7822876
P(T<=t) two‐tail 0.060160371 P(T<=t) two‐tail 0.275432808 P(T<=t) two‐tail 0.0706185
t Critical two‐tail 2.306004135 t Critical two‐tail 2.109815578 t Critical two‐tail 2.1788128
"B", "C", "D" SAMPLES t‐Test: Paired Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015
Mean 17.55531177 28.73922088 Mean 21.03496939 22.0379635 Mean 14.80267737 19.40047757 Mean 15.106927 15.82399
Variance 8.737786748 659.8850832 Known Variance 137.3934165 174.36031 Known Variance 11.43552796 106.9852 Known Variance 14.62789 10.20455
Observations 27 27 Observations 96 96 Observations 54 54 Observations 39 39
Pearson Correlation 0.280581022 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
Hypothesized Mean Difference 0 z ‐0.556580737 z ‐3.104796291 z ‐0.898627
df 26 P(Z<=z) one‐tail 0.288906959 P(Z<=z) one‐tail 0.000952051 P(Z<=z) one‐tail 0.1844258
t Stat ‐2.322652701 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.6448536
P(T<=t) one‐tail 0.014145468 P(Z<=z) two‐tail 0.577813918 P(Z<=z) two‐tail 0.001904101 P(Z<=z) two‐tail 0.3688516
t Critical one‐tail 1.70561792 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959964
P(T<=t) two‐tail 0.028290937
t Critical two‐tail 2.055529439
"E" SAMPLES t‐Test: Paired Two Sample for Means z‐Test: Two Sample for Means t‐Test: Paired Two Sample for Means t‐Test: Paired Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015
Mean 22.27159988 22.85402978 Mean 26.27381769 22.95368398 Mean 27.97807765 29.62126345 Mean 19.856779 18.79247
Variance 29.73666757 21.85128274 Known Variance 27.04691728 22.448766 Variance 101.5854853 82.23513854 Variance 13.468202 10.86154
Observations 9 9 Observations 32 32 Observations 18 18 Observations 13 13
Pearson Correlation 0.921135379 Hypothesized Mean Difference 0 Pearson Correlation 0.836162404 Pearson Correlation 0.8901419
Hypothesized Mean Difference 0 z 2.66960435 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
df 8 P(Z<=z) one‐tail 0.003797034 df 17 df 12
t Stat ‐0.812308976 z Critical one‐tail 1.644853627 t Stat ‐1.252700615 t Stat 2.2943346
P(T<=t) one‐tail 0.220057376 P(Z<=z) two‐tail 0.007594067 P(T<=t) one‐tail 0.113636684 P(T<=t) one‐tail 0.0203059
t Critical one‐tail 1.859548038 z Critical two‐tail 1.959963985 t Critical one‐tail 1.739606726 t Critical one‐tail 1.7822876
P(T<=t) two‐tail 0.440114751 P(T<=t) two‐tail 0.227273369 P(T<=t) two‐tail 0.0406118
t Critical two‐tail 2.306004135 t Critical two‐tail 2.109815578 t Critical two‐tail 2.1788128
Statistically significant increase between means of 2011 and 2015 sample populations
Statistically significant decrease between means of 2011 and 2015 sample populations
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APPENDIX M: Statistical Analysis of Means of Selected Metals from 2011 and 2015 Sample Populations as Calculated for Individual Bioswales - IRON (Fe)
TB7B TB9A TB15B TB19
"A" SAMPLES t‐Test: Paired Two Sample for Means z‐Test: Two Sample for Means t‐Test: Paired Two Sample for Means t‐Test: Paired Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015
Mean 17971.74158 17863.73718 Mean 21583.52949 20992.42619 Mean 15139.82645 14964.90668 Mean 18191.12889 17172.55671
Variance 1070537.481 311343.742 Known Variance 29559568.88 25117656.13 Variance 4147005.845 7443798.639 Variance 2935608.776 4615461.916
Observations 9 9 Observations 32 32 Observations 18 18 Observations 13 13
Pearson Correlation ‐0.026331202 Hypothesized Mean Difference 0 Pearson Correlation 0.736786813 Pearson Correlation 0.391645947
Hypothesized Mean Difference 0 z 0.452204775 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
df 8 P(Z<=z) one‐tail 0.325560734 df 17 df 12
t Stat 0.272647558 z Critical one‐tail 1.644853627 t Stat 0.402260045 t Stat 1.699831179
P(T<=t) one‐tail 0.396014777 P(Z<=z) two‐tail 0.651121469 P(T<=t) one‐tail 0.346252682 P(T<=t) one‐tail 0.057456159
t Critical one‐tail 1.859548038 z Critical two‐tail 1.959963985 t Critical one‐tail 1.739606726 t Critical one‐tail 1.782287556
P(T<=t) two‐tail 0.792029555 P(T<=t) two‐tail 0.692505364 P(T<=t) two‐tail 0.114912318
t Critical two‐tail 2.306004135 t Critical two‐tail 2.109815578 t Critical two‐tail 2.17881283
"B", "C", "D" SAMPLES t‐Test: Paired Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015
Mean 11731.91098 13583.9411 Mean 13859.02413 15508.73522 Mean 10700.61662 10741.40124 Mean 9649.628335 10130.50181
Variance 8937614.332 46612052.09 Known Variance 26964360.84 52192474.86 Known Variance 9229643.694 6662921.766 Known Variance 1513005.687 3123238.143
Observations 27 27 Observations 96 96 Observations 54 54 Observations 39 39
Pearson Correlation 0.367229266 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
Hypothesized Mean Difference 0 z ‐1.816767275 z ‐0.075178973 z ‐1.394697398
df 26 P(Z<=z) one‐tail 0.034626378 P(Z<=z) one‐tail 0.470036157 P(Z<=z) one‐tail 0.081553555
t Stat ‐1.511080027 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627
P(T<=t) one‐tail 0.071413868 P(Z<=z) two‐tail 0.069252756 P(Z<=z) two‐tail 0.940072314 P(Z<=z) two‐tail 0.16310711
t Critical one‐tail 1.70561792 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985
P(T<=t) two‐tail 0.142827737
t Critical two‐tail 2.055529439
"E" SAMPLES t‐Test: Paired Two Sample for Means z‐Test: Two Sample for Means t‐Test: Paired Two Sample for Means t‐Test: Paired Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015
Mean 15063.09898 15234.64889 Mean 21604.99516 21131.63874 Mean 20045.77443 19784.52121 Mean 21637.45437 20906.14476
Variance 9099651.578 7613664.472 Known Variance 17061750.72 18339616.1 Variance 4857463.93 5114414.131 Variance 8855686.616 10559459
Observations 9 9 Observations 32 32 Observations 18 18 Observations 13 13
Pearson Correlation 0.912726163 Hypothesized Mean Difference 0 Pearson Correlation 0.749931871 Pearson Correlation 0.815053467
Hypothesized Mean Difference 0 z 0.450042207 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
df 8 P(Z<=z) one‐tail 0.326340004 df 17 df 12
t Stat ‐0.41756666 z Critical one‐tail 1.644853627 t Stat 0.701558899 t Stat 1.379808152
P(T<=t) one‐tail 0.343622745 P(Z<=z) two‐tail 0.652680007 P(T<=t) one‐tail 0.246223822 P(T<=t) one‐tail 0.096406567
t Critical one‐tail 1.859548038 z Critical two‐tail 1.959963985 t Critical one‐tail 1.739606726 t Critical one‐tail 1.782287556
P(T<=t) two‐tail 0.68724549 P(T<=t) two‐tail 0.492447643 P(T<=t) two‐tail 0.192813135
t Critical two‐tail 2.306004135 t Critical two‐tail 2.109815578 t Critical two‐tail 2.17881283
Statistically significant increase between means of 2011 and 2015 sample populations
Statistically significant decrease between means of 2011 and 2015 sample populations
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APPENDIX M: Statistical Analysis of Means of Selected Metals from 2011 and 2015 Sample Populations as Calculated for Individual Bioswales - LEAD (Pb)
TB7B TB9A TB15B TB19
"A" SAMPLES t‐Test: Paired Two Sample for Means z‐Test: Two Sample for Means t‐Test: Paired Two Sample for Means t‐Test: Paired Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015
Mean 62.25869281 42.96588977 Mean 59.43784123 49.82594685 Mean 66.52022159 64.35491175 Mean 36.49329174 25.06766724
Variance 1286.10541 241.4245979 Known Variance 4182.818676 1642.516304 Variance 672.3119384 472.0462042 Variance 634.0714771 32.88497546
Observations 9 9 Observations 32 32 Observations 18 18 Observations 13 13
Pearson Correlation 0.65188463 Hypothesized Mean Difference 0 Pearson Correlation 0.730970625 Pearson Correlation ‐0.13410821
Hypothesized Mean Difference 0 z 0.712399371 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
df 8 P(Z<=z) one‐tail 0.238108753 df 17 df 12
t Stat 2.044982256 z Critical one‐tail 1.644853627 t Stat 0.512927781 t Stat 1.550763518
P(T<=t) one‐tail 0.037545436 P(Z<=z) two‐tail 0.476217505 P(T<=t) one‐tail 0.30730127 P(T<=t) one‐tail 0.073459792
t Critical one‐tail 1.859548038 z Critical two‐tail 1.959963985 t Critical one‐tail 1.739606726 t Critical one‐tail 1.782287556
P(T<=t) two‐tail 0.075090872 P(T<=t) two‐tail 0.61460254 P(T<=t) two‐tail 0.146919584
t Critical two‐tail 2.306004135 t Critical two‐tail 2.109815578 t Critical two‐tail 2.17881283
"B", "C", "D" SAMPLES t‐Test: Paired Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015
Mean 40.75436324 24.89157273 Mean 25.84454649 24.47340425 Mean 19.07420082 19.92137213 Mean 24.32560453 14.92870276
Variance 1229.209873 37.28465057 Known Variance 445.0529875 159.5862883 Known Variance 112.4125042 69.98046458 Known Variance 482.6725321 9.628841354
Observations 27 27 Observations 96 96 Observations 54 54 Observations 39 39
Pearson Correlation 0.607437869 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
Hypothesized Mean Difference 0 z 0.546348742 z ‐0.46096088 z 2.644852562
df 26 P(Z<=z) one‐tail 0.292413119 P(Z<=z) one‐tail 0.322413336 P(Z<=z) one‐tail 0.004086326
t Stat 2.598204949 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627
P(T<=t) one‐tail 0.007616008 P(Z<=z) two‐tail 0.584826237 P(Z<=z) two‐tail 0.644826672 P(Z<=z) two‐tail 0.008172652
t Critical one‐tail 1.70561792 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985
P(T<=t) two‐tail 0.015232016
t Critical two‐tail 2.055529439
"E" SAMPLES t‐Test: Paired Two Sample for Means z‐Test: Two Sample for Means t‐Test: Paired Two Sample for Means t‐Test: Paired Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015
Mean 65.65551467 54.28325467 Mean 35.05272598 34.41924879 Mean 106.7045487 111.0876482 Mean 28.40550149 26.9709511
Variance 951.8280261 429.6200541 Known Variance 257.3747347 345.9927284 Variance 6338.531507 5360.664282 Variance 49.68300982 53.18762308
Observations 9 9 Observations 32 32 Observations 18 18 Observations 13 13
Pearson Correlation 0.774800728 Hypothesized Mean Difference 0 Pearson Correlation 0.47808747 Pearson Correlation 0.751198379
Hypothesized Mean Difference 0 z 0.145886473 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
df 8 P(Z<=z) one‐tail 0.442005505 df 17 df 12
t Stat 1.726416707 z Critical one‐tail 1.644853627 t Stat ‐0.23759964 t Stat 1.021491901
P(T<=t) one‐tail 0.061273338 P(Z<=z) two‐tail 0.88401101 P(T<=t) one‐tail 0.407515772 P(T<=t) one‐tail 0.163587028
t Critical one‐tail 1.859548038 z Critical two‐tail 1.959963985 t Critical one‐tail 1.739606726 t Critical one‐tail 1.782287556
P(T<=t) two‐tail 0.122546676 P(T<=t) two‐tail 0.815031543 P(T<=t) two‐tail 0.327174057
t Critical two‐tail 2.306004135 t Critical two‐tail 2.109815578 t Critical two‐tail 2.17881283
Statistically significant increase between means of 2011 and 2015 sample populations
Statistically significant decrease between means of 2011 and 2015 sample populations
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APPENDIX M: Statistical Analysis of Means of Selected Metals from 2011 and 2015 Sample Populations as Calculated for Individual Bioswales - MAGNESIUM (Mg)
TB7B TB9A TB15B TB19
"A" SAMPLES t‐Test: Paired Two Sample for Means z‐Test: Two Sample for Means t‐Test: Paired Two Sample for Means t‐Test: Paired Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015
Mean 27708.68896 27180.1766 Mean 21933.51746 23158.30405 Mean 18312.80977 18809.77736 Mean 16245.25574 18608.65723
Variance 40986124.73 33825110.11 Known Variance 43587567 44560376 Variance 26811553.46 42285979.18 Variance 30225583.85 39369195.21
Observations 9 9 Observations 32 32 Observations 18 18 Observations 13 13
Pearson Correlation 0.891734625 Hypothesized Mean Difference 0 Pearson Correlation 0.662282528 Pearson Correlation 0.521040453
Hypothesized Mean Difference 0 z ‐0.737954052 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
df 8 P(Z<=z) one‐tail 0.230271186 df 17 df 12
t Stat 0.546873694 z Critical one‐tail 1.644853627 t Stat ‐0.425991549 t Stat ‐1.469039019
P(T<=t) one‐tail 0.299691779 P(Z<=z) two‐tail 0.460542371 P(T<=t) one‐tail 0.33772934 P(T<=t) one‐tail 0.083772251
t Critical one‐tail 1.859548038 z Critical two‐tail 1.959963985 t Critical one‐tail 1.739606726 t Critical one‐tail 1.782287556
P(T<=t) two‐tail 0.599383558 P(T<=t) two‐tail 0.67545868 P(T<=t) two‐tail 0.167544501
t Critical two‐tail 2.306004135 t Critical two‐tail 2.109815578 t Critical two‐tail 2.17881283
"B", "C", "D" SAMPLES t‐Test: Paired Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015
Mean 20963.32547 23962.02639 Mean 21239.87097 22299.8364 Mean 22587.37123 24226.26712 Mean 22007.17227 21829.2702
Variance 27397735.39 57177475.43 Known Variance 27789206 70387075 Known Variance 43896058.2 34406222.3 Known Variance 8598435.7 9293412.2
Observations 27 27 Observations 96 96 Observations 54 54 Observations 39 39
Pearson Correlation 0.34129387 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
Hypothesized Mean Difference 0 z ‐1.048151421 z ‐1.361009134 z 0.262655027
df 26 P(Z<=z) one‐tail 0.147284424 P(Z<=z) one‐tail 0.086755401 P(Z<=z) one‐tail 0.396408242
t Stat ‐2.05380555 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627
P(T<=t) one‐tail 0.025089349 P(Z<=z) two‐tail 0.294568848 P(Z<=z) two‐tail 0.173510803 P(Z<=z) two‐tail 0.792816483
t Critical one‐tail 1.70561792 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985
P(T<=t) two‐tail 0.050178697
t Critical two‐tail 2.055529439
"E" SAMPLES t‐Test: Paired Two Sample for Means z‐Test: Two Sample for Means t‐Test: Paired Two Sample for Means t‐Test: Paired Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015
Mean 12764.45066 12237.24925 Mean 12437.36686 12845.89689 Mean 11531.75861 10855.922 Mean 14506.3185 14812.67161
Variance 74795646.82 80898122.84 Known Variance 29327282 31611791 Variance 57106035.95 40449140.03 Variance 94363481.77 90450092.51
Observations 9 9 Observations 32 32 Observations 18 18 Observations 13 13
Pearson Correlation 0.965145076 Hypothesized Mean Difference 0 Pearson Correlation 0.89746832 Pearson Correlation 0.958398182
Hypothesized Mean Difference 0 z ‐0.296040448 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
df 8 P(Z<=z) one‐tail 0.383599596 df 17 df 12
t Stat 0.671828003 z Critical one‐tail 1.644853627 t Stat 0.853427016 t Stat ‐0.397330717
P(T<=t) one‐tail 0.260309249 P(Z<=z) two‐tail 0.767199192 P(T<=t) one‐tail 0.202643752 P(T<=t) one‐tail 0.349050121
t Critical one‐tail 1.859548038 z Critical two‐tail 1.959963985 t Critical one‐tail 1.739606726 t Critical one‐tail 1.782287556
P(T<=t) two‐tail 0.520618498 P(T<=t) two‐tail 0.405287504 P(T<=t) two‐tail 0.698100242
t Critical two‐tail 2.306004135 t Critical two‐tail 2.109815578 t Critical two‐tail 2.17881283
Statistically significant increase between means of 2011 and 2015 sample populations
Statistically significant decrease between means of 2011 and 2015 sample populations
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APPENDIX M: Statistical Analysis of Means of Selected Metals from 2011 and 2015 Sample Populations as Calculated for Individual Bioswales - MANGANESE (Mn)
TB7B TB9A TB15B TB19
"A" SAMPLES t‐Test: Paired Two Sample for Means z‐Test: Two Sample for Means t‐Test: Paired Two Sample for Means t‐Test: Paired Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015
Mean 565.3629867 551.7025061 Mean 730.3157141 624.3660098 Mean 427.2376808 471.6227799 Mean 484.8933529 441.6053883
Variance 4930.923947 2610.409062 Known Variance 272544.3 39581.3 Variance 5393.187068 12498.82144 Variance 4530.099203 5833.993437
Observations 9 9 Observations 32 32 Observations 18 18 Observations 13 13
Pearson Correlation ‐0.544091346 Hypothesized Mean Difference 0 Pearson Correlation 0.672060563 Pearson Correlation 0.371001279
Hypothesized Mean Difference 0 z 1.072778456 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
df 8 P(Z<=z) one‐tail 0.141685265 df 17 df 12
t Stat 0.38306391 z Critical one‐tail 1.644853627 t Stat ‐2.274180269 t Stat 1.928559486
P(T<=t) one‐tail 0.355825193 P(Z<=z) two‐tail 0.283370529 P(T<=t) one‐tail 0.018101259 P(T<=t) one‐tail 0.03888799
t Critical one‐tail 1.859548038 z Critical two‐tail 1.959963985 t Critical one‐tail 1.739606726 t Critical one‐tail 1.782287556
P(T<=t) two‐tail 0.711650385 P(T<=t) two‐tail 0.036202519 P(T<=t) two‐tail 0.077775981
t Critical two‐tail 2.306004135 t Critical two‐tail 2.109815578 t Critical two‐tail 2.17881283
"B", "C", "D" SAMPLES t‐Test: Paired Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015
Mean 472.120295 500.5782886 Mean 542.7452073 498.5980755 Mean 437.4022196 419.4226894 Mean 403.566915 431.3126794
Variance 12594.6395 10126.33638 Known Variance 115748.2 61638.6 Known Variance 12468.6 6507.178 Known Variance 3832.556 2222.469
Observations 27 27 Observations 96 96 Observations 54 54 Observations 39 39
Pearson Correlation 0.368643037 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
Hypothesized Mean Difference 0 z 1.027016594 z 0.959125469 z ‐2.226747778
df 26 P(Z<=z) one‐tail 0.152206325 P(Z<=z) one‐tail 0.168747771 P(Z<=z) one‐tail 0.012982068
t Stat ‐1.232497614 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627
P(T<=t) one‐tail 0.114396246 P(Z<=z) two‐tail 0.304412651 P(Z<=z) two‐tail 0.337495541 P(Z<=z) two‐tail 0.025964135
t Critical one‐tail 1.70561792 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985
P(T<=t) two‐tail 0.228792491
t Critical two‐tail 2.055529439
"E" SAMPLES t‐Test: Paired Two Sample for Means z‐Test: Two Sample for Means t‐Test: Paired Two Sample for Means t‐Test: Paired Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015
Mean 459.2774474 503.5163855 Mean 570.2323935 535.7692273 Mean 520.9659349 555.3880379 Mean 553.2802436 534.0527128
Variance 8477.913573 51932.40215 Known Variance 74280.79 53051.42 Variance 77384.8043 45009.89864 Variance 34396.10845 13982.42661
Observations 9 9 Observations 32 32 Observations 18 18 Observations 13 13
Pearson Correlation 0.714349584 Hypothesized Mean Difference 0 Pearson Correlation 0.867153019 Pearson Correlation 0.620888138
Hypothesized Mean Difference 0 z 0.546337518 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
df 8 P(Z<=z) one‐tail 0.292416976 df 17 df 12
t Stat ‐0.760780464 z Critical one‐tail 1.644853627 t Stat ‐1.031630735 t Stat 0.476740295
P(T<=t) one‐tail 0.234308131 P(Z<=z) two‐tail 0.584833951 P(T<=t) one‐tail 0.15834977 P(T<=t) one‐tail 0.32105548
t Critical one‐tail 1.859548038 z Critical two‐tail 1.959963985 t Critical one‐tail 1.739606726 t Critical one‐tail 1.782287556
P(T<=t) two‐tail 0.468616261 P(T<=t) two‐tail 0.31669954 P(T<=t) two‐tail 0.642110961
t Critical two‐tail 2.306004135 t Critical two‐tail 2.109815578 t Critical two‐tail 2.17881283
Statistically significant increase between means of 2011 and 2015 sample populations
Statistically significant decrease between means of 2011 and 2015 sample populations
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APPENDIX M: Statistical Analysis of Means of Selected Metals from 2011 and 2015 Sample Populations as Calculated for Individual Bioswales - NICKEL (Ni)
TB7B TB9A TB15B TB19
"A" SAMPLES t‐Test: Paired Two Sample for Means z‐Test: Two Sample for Means t‐Test: Paired Two Sample for Means t‐Test: Paired Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015
Mean 28.22050492 23.57375882 Mean 29.81087184 25.74065053 Mean 17.27375101 18.9355578 Mean 21.11399405 21.38187943
Variance 208.2125558 14.59539872 Known Variance 316.9284 13.2624 Variance 10.69175295 21.17536922 Variance 9.966352709 5.228453801
Observations 9 9 Observations 32 32 Observations 18 18 Observations 13 13
Pearson Correlation 0.197812577 Hypothesized Mean Difference 0 Pearson Correlation 0.507849411 Pearson Correlation ‐0.233590974
Hypothesized Mean Difference 0 z 1.267098942 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
df 8 P(Z<=z) one‐tail 0.102559957 df 17 df 12
t Stat 0.983272331 z Critical one‐tail 1.644853627 t Stat ‐1.731286039 t Stat ‐0.224154388
P(T<=t) one‐tail 0.17713598 P(Z<=z) two‐tail 0.205119914 P(T<=t) one‐tail 0.050753631 P(T<=t) one‐tail 0.413204119
t Critical one‐tail 1.859548038 z Critical two‐tail 1.959963985 t Critical one‐tail 1.739606726 t Critical one‐tail 1.782287556
P(T<=t) two‐tail 0.354271959 P(T<=t) two‐tail 0.101507261 P(T<=t) two‐tail 0.826408238
t Critical two‐tail 2.306004135 t Critical two‐tail 2.109815578 t Critical two‐tail 2.17881283
"B", "C", "D" SAMPLES t‐Test: Paired Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015
Mean 15.09776664 15.06392465 Mean 16.43289533 17.16082159 Mean 11.26376365 12.47848423 Mean 9.88696978 12.09292503
Variance 25.32153057 19.99745834 Known Variance 40.14598 48.06049 Known Variance 17.06741 17.06713 Known Variance 4.419722 10.26639
Observations 27 27 Observations 96 96 Observations 54 54 Observations 39 39
Pearson Correlation 0.367408383 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
Hypothesized Mean Difference 0 z ‐0.759403828 z ‐1.527834262 z ‐3.594807041
df 26 P(Z<=z) one‐tail 0.223805512 P(Z<=z) one‐tail 0.063276847 P(Z<=z) one‐tail 0.000162316
t Stat 0.032776632 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627
P(T<=t) one‐tail 0.487051521 P(Z<=z) two‐tail 0.447611024 P(Z<=z) two‐tail 0.126553693 P(Z<=z) two‐tail 0.000324632
t Critical one‐tail 1.70561792 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985
P(T<=t) two‐tail 0.974103042
t Critical two‐tail 2.055529439
"E" SAMPLES t‐Test: Paired Two Sample for Means z‐Test: Two Sample for Means t‐Test: Paired Two Sample for Means t‐Test: Paired Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015
Mean 17.61873442 18.37107609 Mean 26.12629846 25.18260117 Mean 22.68791959 23.02227675 Mean 27.32566859 25.11857374
Variance 13.17809498 17.42531588 Known Variance 27.15771 35.64112 Variance 17.2175443 7.480865685 Variance 54.97955574 62.63863266
Observations 9 9 Observations 32 32 Observations 18 18 Observations 13 13
Pearson Correlation 0.825775699 Hypothesized Mean Difference 0 Pearson Correlation 0.568051309 Pearson Correlation 0.774367609
Hypothesized Mean Difference 0 z 0.673646281 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
df 8 P(Z<=z) one‐tail 0.250268111 df 17 df 12
t Stat ‐0.955782059 z Critical one‐tail 1.644853627 t Stat ‐0.412876392 t Stat 1.539142042
P(T<=t) one‐tail 0.183584263 P(Z<=z) two‐tail 0.500536222 P(T<=t) one‐tail 0.342428899 P(T<=t) one‐tail 0.074856265
t Critical one‐tail 1.859548038 z Critical two‐tail 1.959963985 t Critical one‐tail 1.739606726 t Critical one‐tail 1.782287556
P(T<=t) two‐tail 0.367168526 P(T<=t) two‐tail 0.684857797 P(T<=t) two‐tail 0.149712529
t Critical two‐tail 2.306004135 t Critical two‐tail 2.109815578 t Critical two‐tail 2.17881283
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APPENDIX M: Statistical Analysis of Means of Selected Metals from 2011 and 2015 Sample Populations as Calculated for Individual Bioswales - PHOSPHORUS (P)
TB7B TB9A TB15B TB19
"A" SAMPLES t‐Test: Paired Two Sample for Means z‐Test: Two Sample for Means t‐Test: Paired Two Sample for Means t‐Test: Paired Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015
Mean 342.4226772 356.5272965 Mean 406.8203349 402.841582 Mean 442.4914959 445.85985 Mean 381.0397732 381.2824172
Variance 2155.146544 849.9766764 Known Variance 2962.7356 3452.7158 Variance 8185.796768 4773.998977 Variance 2692.656163 3727.094023
Observations 9 9 Observations 32 32 Observations 18 18 Observations 13 13
Pearson Correlation 0.853441519 Hypothesized Mean Difference 0 Pearson Correlation 0.576334779 Pearson Correlation 0.68104924
Hypothesized Mean Difference 0 z 0.281001312 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
df 8 P(Z<=z) one‐tail 0.389354697 df 17 df 12
t Stat ‐1.605120772 z Critical one‐tail 1.644853627 t Stat ‐0.18839338 t Stat ‐0.019069724
P(T<=t) one‐tail 0.073567322 P(Z<=z) two‐tail 0.778709394 P(T<=t) one‐tail 0.426399449 P(T<=t) one‐tail 0.492549446
t Critical one‐tail 1.859548038 z Critical two‐tail 1.959963985 t Critical one‐tail 1.739606726 t Critical one‐tail 1.782287556
P(T<=t) two‐tail 0.147134643 P(T<=t) two‐tail 0.852798898 P(T<=t) two‐tail 0.985098893
t Critical two‐tail 2.306004135 t Critical two‐tail 2.109815578 t Critical two‐tail 2.17881283
"B", "C", "D" SAMPLES t‐Test: Paired Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015
Mean 573.0890208 561.9576748 Mean 563.5977538 555.686086 Mean 520.0190013 468.1653571 Mean 525.2912879 509.5906549
Variance 19004.74007 28513.54287 Known Variance 17648.664 14591.121 Known Variance 17959.3921 11819.3537 Known Variance 7890.9619 8958.3268
Observations 27 27 Observations 96 96 Observations 54 54 Observations 39 39
Pearson Correlation 0.860427584 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
Hypothesized Mean Difference 0 z 0.431725386 z 2.208121477 z 0.755368165
df 26 P(Z<=z) one‐tail 0.332970507 P(Z<=z) one‐tail 0.013617903 P(Z<=z) one‐tail 0.225014054
t Stat 0.669704328 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627
P(T<=t) one‐tail 0.254475349 P(Z<=z) two‐tail 0.665941014 P(Z<=z) two‐tail 0.027235806 P(Z<=z) two‐tail 0.450028109
t Critical one‐tail 1.70561792 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985
P(T<=t) two‐tail 0.508950699
t Critical two‐tail 2.055529439
"E" SAMPLES t‐Test: Paired Two Sample for Means z‐Test: Two Sample for Means t‐Test: Paired Two Sample for Means t‐Test: Paired Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015
Mean 526.4622395 544.2864594 Mean 506.7675684 529.0289169 Mean 411.9379046 430.2206928 Mean 365.0465111 374.2129865
Variance 8163.230553 2307.044211 Known Variance 9804.221 15183.173 Variance 6219.887301 2922.250567 Variance 6988.975206 5565.27462
Observations 9 9 Observations 32 32 Observations 18 18 Observations 13 13
Pearson Correlation 0.25875133 Hypothesized Mean Difference 0 Pearson Correlation 0.787337836 Pearson Correlation 0.818373946
Hypothesized Mean Difference 0 z ‐0.796647091 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
df 8 P(Z<=z) one‐tail 0.21282801 df 17 df 12
t Stat ‐0.58962755 z Critical one‐tail 1.644853627 t Stat ‐1.57393355 t Stat ‐0.682288008
P(T<=t) one‐tail 0.285856284 P(Z<=z) two‐tail 0.42565602 P(T<=t) one‐tail 0.066964153 P(T<=t) one‐tail 0.254006723
t Critical one‐tail 1.859548038 z Critical two‐tail 1.959963985 t Critical one‐tail 1.739606726 t Critical one‐tail 1.782287556
P(T<=t) two‐tail 0.571712568 P(T<=t) two‐tail 0.133928306 P(T<=t) two‐tail 0.508013445
t Critical two‐tail 2.306004135 t Critical two‐tail 2.109815578 t Critical two‐tail 2.17881283
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APPENDIX M: Statistical Analysis of Means of Selected Metals from 2011 and 2015 Sample Populations as Calculated for Individual Bioswales - POTASSIUM (K)
TB7B TB9A TB15B TB19
"A" SAMPLES t‐Test: Paired Two Sample for Means z‐Test: Two Sample for Means t‐Test: Paired Two Sample for Means t‐Test: Paired Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015
Mean 1189.064658 1248.488154 Mean 1525.944756 1615.630111 Mean 1124.84749 1025.370962 Mean 1574.339016 1542.361747
Variance 29067.27239 12143.36244 Known Variance 64415.789 98218.606 Variance 31983.43278 39873.87162 Variance 30513.21029 87292.44147
Observations 9 9 Observations 32 32 Observations 18 18 Observations 13 13
Pearson Correlation 0.714990085 Hypothesized Mean Difference 0 Pearson Correlation 0.100853555 Pearson Correlation 0.547497114
Hypothesized Mean Difference 0 z ‐1.258028029 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
df 8 P(Z<=z) one‐tail 0.10419081 df 17 df 12
t Stat ‐1.488447145 z Critical one‐tail 1.644853627 t Stat 1.659812238 t Stat 0.465700691
P(T<=t) one‐tail 0.087477398 P(Z<=z) two‐tail 0.20838162 P(T<=t) one‐tail 0.057642226 P(T<=t) one‐tail 0.324884314
t Critical one‐tail 1.859548038 z Critical two‐tail 1.959963985 t Critical one‐tail 1.739606726 t Critical one‐tail 1.782287556
P(T<=t) two‐tail 0.174954796 P(T<=t) two‐tail 0.115284451 P(T<=t) two‐tail 0.649768627
t Critical two‐tail 2.306004135 t Critical two‐tail 2.109815578 t Critical two‐tail 2.17881283
"B", "C", "D" SAMPLES t‐Test: Paired Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015
Mean 1259.634386 933.1602237 Mean 1503.795611 1308.716654 Mean 1004.371505 822.8502789 Mean 1005.133919 857.8292962
Variance 122925.9123 57176.03592 Known Variance 122298.5 163282.92 Known Variance 96247.3635 59053.0281 Known Variance 69751.753 38421.079
Observations 27 27 Observations 96 96 Observations 54 54 Observations 39 39
Pearson Correlation 0.572710643 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
Hypothesized Mean Difference 0 z 3.57668807 z 3.384839044 z 2.796981404
df 26 P(Z<=z) one‐tail 0.000173987 P(Z<=z) one‐tail 0.0003561 P(Z<=z) one‐tail 0.002579125
t Stat 5.850564257 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627
P(T<=t) one‐tail 1.81136E‐06 P(Z<=z) two‐tail 0.000347975 P(Z<=z) two‐tail 0.0007122 P(Z<=z) two‐tail 0.00515825
t Critical one‐tail 1.70561792 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985
P(T<=t) two‐tail 3.62272E‐06
t Critical two‐tail 2.055529439
"E" SAMPLES t‐Test: Paired Two Sample for Means z‐Test: Two Sample for Means t‐Test: Paired Two Sample for Means t‐Test: Paired Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015
Mean 1193.820547 1266.671195 Mean 1710.892842 1740.285236 Mean 1390.366641 1423.930396 Mean 1809.161787 1886.391575
Variance 94812.75466 60644.51936 Known Variance 122079.45 141182.7 Variance 124930.891 125074.6752 Variance 213644.0314 76763.75183
Observations 9 9 Observations 32 32 Observations 18 18 Observations 13 13
Pearson Correlation 0.916193902 Hypothesized Mean Difference 0 Pearson Correlation 0.852963646 Pearson Correlation 0.797746707
Hypothesized Mean Difference 0 z ‐0.324052767 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
df 8 P(Z<=z) one‐tail 0.372949043 df 17 df 12
t Stat ‐1.70085192 z Critical one‐tail 1.644853627 t Stat ‐0.742710196 t Stat ‐0.949062451
P(T<=t) one‐tail 0.06369425 P(Z<=z) two‐tail 0.745898086 P(T<=t) one‐tail 0.23389841 P(T<=t) one‐tail 0.180655707
t Critical one‐tail 1.859548038 z Critical two‐tail 1.959963985 t Critical one‐tail 1.739606726 t Critical one‐tail 1.782287556
P(T<=t) two‐tail 0.1273885 P(T<=t) two‐tail 0.467796821 P(T<=t) two‐tail 0.361311414
t Critical two‐tail 2.306004135 t Critical two‐tail 2.109815578 t Critical two‐tail 2.17881283
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APPENDIX M: Statistical Analysis of Means of Selected Metals from 2011 and 2015 Sample Populations as Calculated for Individual Bioswales - SILICON (Si)
TB7B TB9A TB15B TB19
"A" SAMPLES t‐Test: Paired Two Sample for Means z‐Test: Two Sample for Means t‐Test: Paired Two Sample for Means t‐Test: Paired Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015
Mean 1284.204447 1314.272108 Mean 1426.199724 1480.385621 Mean 1442.075947 1385.646026 Mean 1322.482995 1335.463963
Variance 9781.312356 14093.38658 Known Variance 40861.98141 24958.51685 Variance 23889.51067 33005.23869 Variance 17079.76292 19784.04159
Observations 9 9 Observations 32 32 Observations 18 18 Observations 13 13
Pearson Correlation 0.908482207 Hypothesized Mean Difference 0 Pearson Correlation 0.705181167 Pearson Correlation 0.801004397
Hypothesized Mean Difference 0 z ‐1.194760008 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
df 8 P(Z<=z) one‐tail 0.116090405 df 17 df 12
t Stat ‐1.789212497 z Critical one‐tail 1.644853627 t Stat 1.820637874 t Stat ‐0.54351877
P(T<=t) one‐tail 0.055686686 P(Z<=z) two‐tail 0.232180809 P(T<=t) one‐tail 0.043155858 P(T<=t) one‐tail 0.298362715
t Critical one‐tail 1.859548038 z Critical two‐tail 1.959963985 t Critical one‐tail 1.739606726 t Critical one‐tail 1.782287556
P(T<=t) two‐tail 0.111373372 P(T<=t) two‐tail 0.086311716 P(T<=t) two‐tail 0.59672543
t Critical two‐tail 2.306004135 t Critical two‐tail 2.109815578 t Critical two‐tail 2.17881283
"B", "C", "D" SAMPLES t‐Test: Paired Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015
Mean 1316.778032 1305.432878 Mean 1454.544868 1458.653278 Mean 1326.114938 1328.667145 Mean 1324.439119 1319.016066
Variance 7633.107059 22776.9883 Known Variance 29412.25827 19293.56956 Known Variance 34730.72087 18532.92411 Known Variance 15731.06737 9582.156016
Observations 27 27 Observations 96 96 Observations 54 54 Observations 39 39
Pearson Correlation 0.51057585 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
Hypothesized Mean Difference 0 z ‐0.182397543 z ‐0.081263834 z 0.212864094
df 26 P(Z<=z) one‐tail 0.427635377 P(Z<=z) one‐tail 0.467616068 P(Z<=z) one‐tail 0.415716485
t Stat 0.452859452 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627
P(T<=t) one‐tail 0.327203222 P(Z<=z) two‐tail 0.855270754 P(Z<=z) two‐tail 0.935232135 P(Z<=z) two‐tail 0.83143297
t Critical one‐tail 1.70561792 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985
P(T<=t) two‐tail 0.654406443
t Critical two‐tail 2.055529439
"E" SAMPLES t‐Test: Paired Two Sample for Means z‐Test: Two Sample for Means t‐Test: Paired Two Sample for Means t‐Test: Paired Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015
Mean 1365.759053 1316.429905 Mean 1482.628009 1485.530932 Mean 1400.25983 1394.183864 Mean 1272.570958 1318.717934
Variance 4079.788849 13124.95868 Known Variance 38234.65886 40588.32001 Variance 33931.13379 37184.62968 Variance 17417.69691 19397.62737
Observations 9 9 Observations 32 32 Observations 18 18 Observations 13 13
Pearson Correlation 0.777219857 Hypothesized Mean Difference 0 Pearson Correlation 0.839756514 Pearson Correlation 0.739741756
Hypothesized Mean Difference 0 z ‐0.058490324 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
df 8 P(Z<=z) one‐tail 0.476679035 df 17 df 12
t Stat 1.938164037 z Critical one‐tail 1.644853627 t Stat 0.240818715 t Stat ‐1.696316869
P(T<=t) one‐tail 0.044298551 P(Z<=z) two‐tail 0.95335807 P(T<=t) one‐tail 0.406287983 P(T<=t) one‐tail 0.05779486
t Critical one‐tail 1.859548038 z Critical two‐tail 1.959963985 t Critical one‐tail 1.739606726 t Critical one‐tail 1.782287556
P(T<=t) two‐tail 0.088597102 P(T<=t) two‐tail 0.812575965 P(T<=t) two‐tail 0.11558972
t Critical two‐tail 2.306004135 t Critical two‐tail 2.109815578 t Critical two‐tail 2.17881283
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APPENDIX M: Statistical Analysis of Means of Selected Metals from 2011 and 2015 Sample Populations as Calculated for Individual Bioswales - SODIUM (Na)
TB7B TB9A TB15B TB19
"A" SAMPLES t‐Test: Paired Two Sample for Means z‐Test: Two Sample for Means t‐Test: Paired Two Sample for Means t‐Test: Paired Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015
Mean 585.1999586 313.341582 Mean 589.5948819 861.1813016 Mean 789.10578 1063.993137 Mean 1416.601693 1607.438366
Variance 37410.90677 24641.73822 Known Variance 61992.062 154133.25 Variance 107478.6044 86084.142 Variance 140448.6481 151075.4091
Observations 9 9 Observations 32 32 Observations 18 18 Observations 13 13
Pearson Correlation 0.215596325 Hypothesized Mean Difference 0 Pearson Correlation 0.421888014 Pearson Correlation 0.382559315
Hypothesized Mean Difference 0 z ‐3.304686167 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
df 8 P(Z<=z) one‐tail 0.000475414 df 17 df 12
t Stat 3.685873511 z Critical one‐tail 1.644853627 t Stat ‐3.478606848 t Stat ‐1.621471392
P(T<=t) one‐tail 0.003083371 P(Z<=z) two‐tail 0.000950828 P(T<=t) one‐tail 0.001437148 P(T<=t) one‐tail 0.065439543
t Critical one‐tail 1.859548038 z Critical two‐tail 1.959963985 t Critical one‐tail 1.739606726 t Critical one‐tail 1.782287556
P(T<=t) two‐tail 0.006166742 P(T<=t) two‐tail 0.002874296 P(T<=t) two‐tail 0.130879085
t Critical two‐tail 2.306004135 t Critical two‐tail 2.109815578 t Critical two‐tail 2.17881283
"B", "C", "D" SAMPLES t‐Test: Paired Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015
Mean 1090.350758 949.1499778 Mean 1828.551596 2243.174116 Mean 546.658787 496.8315776 Mean 275.6429879 570.4742695
Variance 1028888.377 504122.1121 Known Variance 604502.41 648025.97 Known Variance 179779.65 157041.5 Known Variance 40611.271 94592.122
Observations 27 27 Observations 96 96 Observations 54 54 Observations 39 39
Pearson Correlation 0.506984807 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
Hypothesized Mean Difference 0 z ‐3.629900464 z 0.630904707 z ‐5.007397504
df 26 P(Z<=z) one‐tail 0.000141765 P(Z<=z) one‐tail 0.264051417 P(Z<=z) one‐tail 2.75855E‐07
t Stat 0.8188954 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627
P(T<=t) one‐tail 0.210144511 P(Z<=z) two‐tail 0.000283531 P(Z<=z) two‐tail 0.528102834 P(Z<=z) two‐tail 5.51709E‐07
t Critical one‐tail 1.70561792 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985
P(T<=t) two‐tail 0.420289022
t Critical two‐tail 2.055529439
"E" SAMPLES t‐Test: Paired Two Sample for Means z‐Test: Two Sample for Means t‐Test: Paired Two Sample for Means t‐Test: Paired Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015
Mean 289.7671673 208.1529632 Mean 329.7230284 252.9659653 Mean 863.5711946 397.9050809 Mean 141.6278454 162.4766634
Variance 40024.98084 27085.74213 Known Variance 72599.817 79978.09 Variance 338354.9038 120707.1266 Variance 1680.012674 1465.028674
Observations 9 9 Observations 32 32 Observations 18 18 Observations 13 13
Pearson Correlation 0.78000668 Hypothesized Mean Difference 0 Pearson Correlation 0.315394523 Pearson Correlation 0.269455565
Hypothesized Mean Difference 0 z 1.111597374 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
df 8 P(Z<=z) one‐tail 0.133155651 df 17 df 12
t Stat 1.951195316 z Critical one‐tail 1.644853627 t Stat 3.430950023 t Stat ‐1.567578712
P(T<=t) one‐tail 0.043415833 P(Z<=z) two‐tail 0.266311302 P(T<=t) one‐tail 0.001593463 P(T<=t) one‐tail 0.07147904
t Critical one‐tail 1.859548038 z Critical two‐tail 1.959963985 t Critical one‐tail 1.739606726 t Critical one‐tail 1.782287556
P(T<=t) two‐tail 0.086831666 P(T<=t) two‐tail 0.003186925 P(T<=t) two‐tail 0.14295808
t Critical two‐tail 2.306004135 t Critical two‐tail 2.109815578 t Critical two‐tail 2.17881283
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APPENDIX M: Statistical Analysis of Means of Selected Metals from 2011 and 2015 Sample Populations as Calculated for Individual Bioswales - STRONTIUM (Sr)
TB7B TB9A TB15B TB19
"A" SAMPLES t‐Test: Paired Two Sample for Means z‐Test: Two Sample for Means t‐Test: Paired Two Sample for Means t‐Test: Paired Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015
Mean 34.1835976 32.75793949 Mean 43.02808566 44.68799657 Mean 31.04164895 31.02917463 Mean 30.33839519 33.08435964
Variance 36.96372503 25.25412686 Known Variance 137.79266 89.043903 Variance 13.91922259 6.553636861 Variance 20.59326009 14.8218584
Observations 9 9 Observations 32 32 Observations 18 18 Observations 13 13
Pearson Correlation 0.948705772 Hypothesized Mean Difference 0 Pearson Correlation 0.197603958 Pearson Correlation ‐0.15101309
Hypothesized Mean Difference 0 z ‐0.623452312 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
df 8 P(Z<=z) one‐tail 0.266493665 df 17 df 12
t Stat 2.075562359 z Critical one‐tail 1.644853627 t Stat 0.012951444 t Stat ‐1.552077103
P(T<=t) one‐tail 0.035803702 P(Z<=z) two‐tail 0.532987331 P(T<=t) one‐tail 0.494908657 P(T<=t) one‐tail 0.073303369
t Critical one‐tail 1.859548038 z Critical two‐tail 1.959963985 t Critical one‐tail 1.739606726 t Critical one‐tail 1.782287556
P(T<=t) two‐tail 0.071607405 P(T<=t) two‐tail 0.989817313 P(T<=t) two‐tail 0.146606739
t Critical two‐tail 2.306004135 t Critical two‐tail 2.109815578 t Critical two‐tail 2.17881283
"B", "C", "D" SAMPLES t‐Test: Paired Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015
Mean 28.8675063 36.31185331 Mean 33.90059952 37.27746479 Mean 36.48184308 43.68500075 Mean 28.86142495 33.11030542
Variance 50.48203227 196.3865211 Known Variance 122.99674 122.02988 Known Variance 273.231226 723.817556 Known Variance 237.82972 494.50671
Observations 27 27 Observations 96 96 Observations 54 54 Observations 39 39
Pearson Correlation 0.627114833 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
Hypothesized Mean Difference 0 z ‐2.113696926 z ‐1.676338029 z ‐0.980508803
df 26 P(Z<=z) one‐tail 0.017270581 P(Z<=z) one‐tail 0.046836 P(Z<=z) one‐tail 0.163417513
t Stat ‐3.502299373 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627
P(T<=t) one‐tail 0.000843166 P(Z<=z) two‐tail 0.034541161 P(Z<=z) two‐tail 0.093672 P(Z<=z) two‐tail 0.326835026
t Critical one‐tail 1.70561792 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985
P(T<=t) two‐tail 0.001686332
t Critical two‐tail 2.055529439
"E" SAMPLES t‐Test: Paired Two Sample for Means z‐Test: Two Sample for Means t‐Test: Paired Two Sample for Means t‐Test: Paired Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015
Mean 20.83165215 19.96087385 Mean 29.21937557 28.92950734 Mean 32.41012006 31.71583598 Mean 30.43944138 28.69387274
Variance 155.9222796 112.3761879 Known Variance 51.627081 49.06839 Variance 46.88790484 35.69809683 Variance 162.367008 104.5326851
Observations 9 9 Observations 32 32 Observations 18 18 Observations 13 13
Pearson Correlation 0.985566434 Hypothesized Mean Difference 0 Pearson Correlation 0.918297793 Pearson Correlation 0.903650993
Hypothesized Mean Difference 0 z 0.163406992 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
df 8 P(Z<=z) one‐tail 0.435098999 df 17 df 12
t Stat 0.961704442 z Critical one‐tail 1.644853627 t Stat 1.079414206 t Stat 1.122345377
P(T<=t) one‐tail 0.182180446 P(Z<=z) two‐tail 0.870197998 P(T<=t) one‐tail 0.147740203 P(T<=t) one‐tail 0.141835323
t Critical one‐tail 1.859548038 z Critical two‐tail 1.959963985 t Critical one‐tail 1.739606726 t Critical one‐tail 1.782287556
P(T<=t) two‐tail 0.364360892 P(T<=t) two‐tail 0.295480406 P(T<=t) two‐tail 0.283670646
t Critical two‐tail 2.306004135 t Critical two‐tail 2.109815578 t Critical two‐tail 2.17881283
Statistically significant increase between means of 2011 and 2015 sample populations
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APPENDIX M: Statistical Analysis of Means of Selected Metals from 2011 and 2015 Sample Populations as Calculated for Individual Bioswales - SULFUR (S)
TB7B TB9A TB15B TB19
"A" SAMPLES t‐Test: Paired Two Sample for Means z‐Test: Two Sample for Means t‐Test: Paired Two Sample for Means t‐Test: Paired Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015
Mean 1746.625333 1373.13355 Mean 1278.599847 1345.804541 Mean 537.5225617 552.1823365 Mean 320.5948269 363.6894364
Variance 501190.7878 286798.5859 Known Variance 491112.94 390126.92 Variance 16990.43165 37639.61543 Variance 2938.168837 8063.834615
Observations 9 9 Observations 32 32 Observations 18 18 Observations 13 13
Pearson Correlation 0.676892273 Hypothesized Mean Difference 0 Pearson Correlation 0.306191307 Pearson Correlation 0.60035027
Hypothesized Mean Difference 0 z ‐0.404974362 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
df 8 P(Z<=z) one‐tail 0.342748178 df 17 df 12
t Stat 2.137724773 z Critical one‐tail 1.644853627 t Stat ‐0.31436367 t Stat ‐2.163579671
P(T<=t) one‐tail 0.032503165 P(Z<=z) two‐tail 0.685496356 P(T<=t) one‐tail 0.378535032 P(T<=t) one‐tail 0.025690737
t Critical one‐tail 1.859548038 z Critical two‐tail 1.959963985 t Critical one‐tail 1.739606726 t Critical one‐tail 1.782287556
P(T<=t) two‐tail 0.06500633 P(T<=t) two‐tail 0.757070064 P(T<=t) two‐tail 0.051381475
t Critical two‐tail 2.306004135 t Critical two‐tail 2.109815578 t Critical two‐tail 2.17881283
"B", "C", "D" SAMPLES t‐Test: Paired Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015
Mean 650.9937601 740.3430436 Mean 676.9648713 793.0945873 Mean 421.9753792 410.8037816 Mean 375.6575591 382.3636062
Variance 58165.91483 447404.2971 Known Variance 122269.33 161588.27 Known Variance 18217.3393 9829.65118 Known Variance 6615.8824 3773.8636
Observations 27 27 Observations 96 96 Observations 54 54 Observations 39 39
Pearson Correlation ‐0.143928026 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
Hypothesized Mean Difference 0 z ‐2.135643298 z 0.490195174 z ‐0.410862437
df 26 P(Z<=z) one‐tail 0.01635425 P(Z<=z) one‐tail 0.311997898 P(Z<=z) one‐tail 0.340586704
t Stat ‐0.62488596 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627
P(T<=t) one‐tail 0.268745951 P(Z<=z) two‐tail 0.032708499 P(Z<=z) two‐tail 0.623995796 P(Z<=z) two‐tail 0.681173407
t Critical one‐tail 1.70561792 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985
P(T<=t) two‐tail 0.537491902
t Critical two‐tail 2.055529439
"E" SAMPLES t‐Test: Paired Two Sample for Means z‐Test: Two Sample for Means t‐Test: Paired Two Sample for Means t‐Test: Paired Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015
Mean 633.9225938 602.9715281 Mean 502.1937958 500.1232981 Mean 699.5530388 572.6803691 Mean 268.8052712 273.1645185
Variance 162282.3751 90405.79819 Known Variance 86451.859 69539.351 Variance 122834.7338 13473.04067 Variance 9415.59282 7121.129335
Observations 9 9 Observations 32 32 Observations 18 18 Observations 13 13
Pearson Correlation 0.977681565 Hypothesized Mean Difference 0 Pearson Correlation 0.515798803 Pearson Correlation 0.628112294
Hypothesized Mean Difference 0 z 0.029655119 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
df 8 P(Z<=z) one‐tail 0.488171053 df 17 df 12
t Stat 0.737655375 z Critical one‐tail 1.644853627 t Stat 1.75248246 t Stat ‐0.198807956
P(T<=t) one‐tail 0.24089871 P(Z<=z) two‐tail 0.976342106 P(T<=t) one‐tail 0.048852971 P(T<=t) one‐tail 0.422870772
t Critical one‐tail 1.859548038 z Critical two‐tail 1.959963985 t Critical one‐tail 1.739606726 t Critical one‐tail 1.782287556
P(T<=t) two‐tail 0.48179742 P(T<=t) two‐tail 0.097705942 P(T<=t) two‐tail 0.845741544
t Critical two‐tail 2.306004135 t Critical two‐tail 2.109815578 t Critical two‐tail 2.17881283
Statistically significant increase between means of 2011 and 2015 sample populations
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APPENDIX M: Statistical Analysis of Means of Selected Metals from 2011 and 2015 Sample Populations as Calculated for Individual Bioswales - TITANIUM (Ti)
TB7B TB9A TB15B TB19
"A" SAMPLES t‐Test: Paired Two Sample for Means z‐Test: Two Sample for Means t‐Test: Paired Two Sample for Means t‐Test: Paired Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015
Mean 71.43258578 66.29640486 Mean 63.76457436 66.43833354 Mean 62.08025511 62.20059584 Mean 73.99300737 80.67818238
Variance 80.90424157 12.71506098 Known Variance 248.3861421 153.3782177 Variance 427.9721066 267.4330466 Variance 432.5061177 242.4393489
Observations 9 9 Observations 32 32 Observations 18 18 Observations 13 13
Pearson Correlation 0.19593203 Hypothesized Mean Difference 0 Pearson Correlation 0.687828055 Pearson Correlation 0.664055907
Hypothesized Mean Difference 0 z ‐0.754590917 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
df 8 P(Z<=z) one‐tail 0.225247238 df 17 df 12
t Stat 1.711522702 z Critical one‐tail 1.644853627 t Stat ‐0.033665019 t Stat ‐1.540301802
P(T<=t) one‐tail 0.062673138 P(Z<=z) two‐tail 0.450494475 P(T<=t) one‐tail 0.486768196 P(T<=t) one‐tail 0.074715885
t Critical one‐tail 1.859548038 z Critical two‐tail 1.959963985 t Critical one‐tail 1.739606726 t Critical one‐tail 1.782287556
P(T<=t) two‐tail 0.125346275 P(T<=t) two‐tail 0.973536392 P(T<=t) two‐tail 0.14943177
t Critical two‐tail 2.306004135 t Critical two‐tail 2.109815578 t Critical two‐tail 2.17881283
"B", "C", "D" SAMPLES t‐Test: Paired Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015
Mean 97.93758941 96.2398445 Mean 106.2719005 104.7671351 Mean 97.42056822 101.0428353 Mean 103.2004818 103.6958854
Variance 497.2900776 640.3786061 Known Variance 362.241899 637.11714 Known Variance 410.9530961 418.8962184 Known Variance 129.5892358 104.0043315
Observations 27 27 Observations 96 96 Observations 54 54 Observations 39 39
Pearson Correlation 0.613899603 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
Hypothesized Mean Difference 0 z 0.466384002 z ‐0.924012247 z ‐0.202423544
df 26 P(Z<=z) one‐tail 0.32047033 P(Z<=z) one‐tail 0.17773997 P(Z<=z) one‐tail 0.419792812
t Stat 0.418284442 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627
P(T<=t) one‐tail 0.339586992 P(Z<=z) two‐tail 0.640940661 P(Z<=z) two‐tail 0.355479939 P(Z<=z) two‐tail 0.839585624
t Critical one‐tail 1.70561792 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985
P(T<=t) two‐tail 0.679173984
t Critical two‐tail 2.055529439
"E" SAMPLES t‐Test: Paired Two Sample for Means z‐Test: Two Sample for Means t‐Test: Paired Two Sample for Means t‐Test: Paired Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015
Mean 55.28290422 53.7064951 Mean 56.43732429 56.91062439 Mean 53.07624059 53.2442861 Mean 71.32144763 78.05352986
Variance 186.2624116 77.39592451 Known Variance 421.3341678 424.4509684 Variance 141.6081382 104.7080625 Variance 669.7336769 575.6730341
Observations 9 9 Observations 32 32 Observations 18 18 Observations 13 13
Pearson Correlation 0.673126399 Hypothesized Mean Difference 0 Pearson Correlation 0.52567178 Pearson Correlation 0.800413669
Hypothesized Mean Difference 0 z ‐0.092062244 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
df 8 P(Z<=z) one‐tail 0.463324293 df 17 df 12
t Stat 0.46822072 z Critical one‐tail 1.644853627 t Stat ‐0.065550847 t Stat ‐1.530829992
P(T<=t) one‐tail 0.326059327 P(Z<=z) two‐tail 0.926648586 P(T<=t) one‐tail 0.474250063 P(T<=t) one‐tail 0.075869026
t Critical one‐tail 1.859548038 z Critical two‐tail 1.959963985 t Critical one‐tail 1.739606726 t Critical one‐tail 1.782287556
P(T<=t) two‐tail 0.652118655 P(T<=t) two‐tail 0.948500127 P(T<=t) two‐tail 0.151738053
t Critical two‐tail 2.306004135 t Critical two‐tail 2.109815578 t Critical two‐tail 2.17881283
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APPENDIX M: Statistical Analysis of Means of Selected Metals from 2011 and 2015 Sample Populations as Calculated for Individual Bioswales - ZINC (Zn)
TB7B TB9A TB15B TB19
"A" SAMPLES t‐Test: Paired Two Sample for Means z‐Test: Two Sample for Means t‐Test: Paired Two Sample for Means t‐Test: Paired Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015
Mean 109.7457483 120.3149388 Mean 100.9643784 113.3925105 Mean 83.94070927 95.1216527 Mean 59.31789751 62.43054269
Variance 1792.902693 1726.481152 Known Variance 1302.1804 2656.2268 Variance 455.0996362 1187.844181 Variance 200.6472783 63.08763276
Observations 9 9 Observations 32 32 Observations 18 18 Observations 13 13
Pearson Correlation 0.095831233 Hypothesized Mean Difference 0 Pearson Correlation 0.366230287 Pearson Correlation 0.447743903
Hypothesized Mean Difference 0 z ‐1.117430744 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
df 8 P(Z<=z) one‐tail 0.131905098 df 17 df 12
t Stat ‐0.562083471 z Critical one‐tail 1.644853627 t Stat ‐1.427416048 t Stat ‐0.879080479
P(T<=t) one‐tail 0.294728209 P(Z<=z) two‐tail 0.263810196 P(T<=t) one‐tail 0.085785679 P(T<=t) one‐tail 0.198309816
t Critical one‐tail 1.859548038 z Critical two‐tail 1.959963985 t Critical one‐tail 1.739606726 t Critical one‐tail 1.782287556
P(T<=t) two‐tail 0.589456417 P(T<=t) two‐tail 0.171571359 P(T<=t) two‐tail 0.396619632
t Critical two‐tail 2.306004135 t Critical two‐tail 2.109815578 t Critical two‐tail 2.17881283
"B", "C", "D" SAMPLES t‐Test: Paired Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means z‐Test: Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015
Mean 57.63497243 100.9624318 Mean 59.18642107 76.37884255 Mean 48.70751851 75.47129059 Mean 47.18511692 50.87327923
Variance 177.0738236 8825.269514 Known Variance 290.63833 2390.9763 Known Variance 191.327579 3210.96676 Known Variance 1524.2491 208.16745
Observations 27 27 Observations 96 96 Observations 54 54 Observations 39 39
Pearson Correlation 0.147095969 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
Hypothesized Mean Difference 0 z ‐3.25292824 z ‐3.371772478 z ‐0.553370707
df 26 P(Z<=z) one‐tail 0.000571112 P(Z<=z) one‐tail 0.000373431 P(Z<=z) one‐tail 0.290004796
t Stat ‐2.42283909 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627 z Critical one‐tail 1.644853627
P(T<=t) one‐tail 0.011333541 P(Z<=z) two‐tail 0.001142223 P(Z<=z) two‐tail 0.000746861 P(Z<=z) two‐tail 0.580009593
t Critical one‐tail 1.70561792 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985 z Critical two‐tail 1.959963985
P(T<=t) two‐tail 0.022667082
t Critical two‐tail 2.055529439
"E" SAMPLES t‐Test: Paired Two Sample for Means z‐Test: Two Sample for Means t‐Test: Paired Two Sample for Means t‐Test: Paired Two Sample for Means
2011 2015 2011 2015 2011 2015 2011 2015
Mean 91.59295374 91.8067627 Mean 83.24015167 80.23674864 Mean 162.5684448 181.7130952 Mean 60.50901875 62.63191284
Variance 1784.179043 459.4155757 Known Variance 1225.9709 482.14635 Variance 30258.38753 40153.38421 Variance 69.78382715 77.29969903
Observations 9 9 Observations 32 32 Observations 18 18 Observations 13 13
Pearson Correlation 0.919645797 Hypothesized Mean Difference 0 Pearson Correlation 0.978102491 Pearson Correlation 0.573520055
Hypothesized Mean Difference 0 z 0.411083234 Hypothesized Mean Difference 0 Hypothesized Mean Difference 0
df 8 P(Z<=z) one‐tail 0.340505752 df 17 df 12
t Stat ‐0.026671291 z Critical one‐tail 1.644853627 t Stat ‐1.721833217 t Stat ‐0.965578351
P(T<=t) one‐tail 0.489687613 P(Z<=z) two‐tail 0.681011503 P(T<=t) one‐tail 0.051621741 P(T<=t) one‐tail 0.176656075
t Critical one‐tail 1.859548038 z Critical two‐tail 1.959963985 t Critical one‐tail 1.739606726 t Critical one‐tail 1.782287556
P(T<=t) two‐tail 0.979375227 P(T<=t) two‐tail 0.103243482 P(T<=t) two‐tail 0.353312151
t Critical two‐tail 2.306004135 t Critical two‐tail 2.109815578 t Critical two‐tail 2.17881283
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